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NATIONAL INSTITUTESOF HEALTH

National Inditute of Diabetes and Digestive and Kidney Diseases

For carying out Section 301 and Title IV of the Public Hedth Service Act with respect to

diabetes and digestive and kidney diseases, [1,303,385,000] $1,457,915,000.

[Departments of Labor, Health and Human Services, Education, and Related Agenaes
Appropriation Act, as enaded by the Omnibus Consolidated and Emergency Supplemental

AppropriationsAct for Fscd Yea, 2001, (P.L. 106-554)]



National Institutes of Health

National Institute of Diabetes and Digestive and Kidney Diseases

Amounts Available for Obligation 1/

Source of Funding

FY 2000
Actual

FY 2001
Estimate

FY 2002
Estimate

Appropriation

Enacted Rescission

$1,147,588,000 $1,303,385,000 $1,457,915,000
(6,112,000) (429,000)

Subtotal, Adjusted Appropriation

Real transfer to:
Other NIH Institutes through the NIH
Director's one-percent transfer authority

Other HHS Agencies through Secretary's
one-percent transfer authority

HHS for the Office of Human Research Protection

Real transfer from:
State Children's Health Insurance Program in

Health Care Financing Administration for
Type | Diabetes Research
Comparative transfer to:

Other NIH Institutes as a result of a change in
assessment formula for Central Services funding

Comparative transfer from:
Office of the Director for the Academic
Research Enhancement Award program

1,141,476,000 1,302,956,000 1,457,915,00

(957,000)
(239,000)
(272,000)

the
27,000,000
(61,000)
1,087,000 1,133,000

Subtotal, adjusted budget authority

Unobligated balance lapsing

1,168,306,000 1,303,817,000 1,457,915,000

(170,000)

Total obligations

|1,168,136,000 1,303,817,000 1,457,915,000

1/ Excludes the following amounts for reimbursable activities carried out by this account:

FY 2000 - $8,286,000 FY 2001 - $8,250,000

FY 2002 - $8,350,000

Excludes $ 869,244 in FY 2000 and an estimated $900,000 in FY 2001 for royalties.
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Justification

National Institute of Diabetes and Digestive and Kidney Diseases

Authorizing Legidation: Section 301 of the Public Health Service Act, as amended.
Reauthorizing legidation will be submitted.

Budget Authority:

Fy 2000 Fy 2001 F¥ 2002 Increase or
Artual Estirate Estirate Cecrease
FTEs B FTEs B FTEs B FTEs B

599 $1,168,306,000 627 $1,303,817000 649 $1,457,915000 22 $154,095,000

This documert provides justification for the FY 2002 activitiesof the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK), including HIV/AIDS activities. A more
detailed description of NIH-wide Fscd Yea 2002 HIV/AIDS activities can be found in the NIH
section entitled “ Office of AIDS Research (OAR).”

I ntroduction

The NIDDK conducts and supports research on many serious and costly diseases affecting the
public health. Several diseasesstudied by the NIDDK are anong theleading causes of disahility
and death in the Nation; all serioudy affect the quality of life of those suffering from them. The
economic burden of these diseasesrepreserts a major proportion of U.S. health care expenditures.
A focus on basic research has traditionally guided the Institute’ s programs. A fundamental
understanding of biologic systems will ultimately explain the abnormalities underlying disease and
thus is imperative for the development of the most effective strategies for prevention and therapy.
In addition to basic research, the I nstitute has a strong commitment to expand advancesin the
understanding of disease processesinto appropriate dinical studies and ultimately into efforts to
transmit knowledge and effective technologies to practicing physicians.

The NIDDK’s Divison of Diabetes, Endocrinology, and Metalolic Diseases is repong bl e for
extramural research and research training related to diabetes mdlitus; endocrinology, including
osteoporosis; and metabolic diseases, including cystic fibrosis. The Division of Digestive Diseases
and Nutrition hasresponsibility for managing research programs related to liver and

biliary diseases; pancreatic diseases, gastrointestind diseases, including motility, immunology, and
digestion in the gastrointestina tract; nutrient metabolism; and obesity, eating disorders, and
energy reguaion TheDivision of Kidney, Urologic, and Hematologic Diseases supports
research on the normal and disease processes of the kidney, genitourinary tract, and the blood-
forming organs to improve or develop preventive, diagnostic, and trestment methods. The
Division of Intramural Research conducts research and training within the Institute’ s laboratories



and clinica facilitiesin Bethesda, M aryland, and Phoenix, Arizona. Shared interestsin the
biochemical and genetic processes underlying disease link the programs and divisions of the
Ingtitute, while close communication between the NIDDK and other NIH programs also fosters a
confluence of fundamenta knowledge in these vita areas of investigation.

Science Advances
Genetics, Genomics, and Bioinformatics

Gene Expression of Genomic Stes-Imprinting: In aprocess called “imprirting,” the genes from
only one parernt’s chromosome areexpressed. One of the two copies of a gene is switched “off,”
while the other is switched “on.” Imprinted genes are often associated with human diseases,
including disorders affeding cell growth, cell development, and cell behavior. Thetranscription
of imprinted genes makesiit clear that a mechanism superimposed on traditional genomic and
genetic principles, cdled “epigenetic,” regrias gene expression and offers amodd for
understanding the role of chromosoma DNA structure and its modifications in regulation of gene
expresson. For insuin-likegrowth facor 2 (IGF2), sderntigs have now discovered insulators of
gene expression. They report that a certain protan (called CTCF), actsto prevent the gene from
making IGF2. Further sudies showed that DNA near the | GF2 genes of mice and humans did
indeed contain binding sites for CTCF. Using cellsin culture, researchers next showed that these
binding stes can only block the action of an “enhancer” on the gene when the binding steslie
between the enhancer and the gene, a signature of insulator activity. In the case of the IGF2 gene,
the protein binding sites are found in the same region of DNA that has methyl groups on the
paternd, but not maternd, copy of the gene. Inthe fina experiment, the team showed that adding
methyl groupsto the DNA hinding sitesfor this protein preverts further binding of the protein.
This finding grongly suggests that methylation abolishes theinsulating capability of the proteinon
the paternal copy of the gene. Asaresult, the enhancer can activate paternal gene expression.
The research demonstratesthat the control mechanism for insulating againg the activity of this
imprinted geneisanovel “boundary’ element, whichthe investigatorscall the “imprinting control
region.” Also, thefact that protein binding, and ther efore insulator activity, can be turned “on”
and “off” by changing the methylation state of DNA suggests that there may be many other places
in the genome where a similar mechanism suppresses expression of agene. New knowledge
generated from studies of imprinting opens important avenues for potential treatment and
prevention of awide range of genetic diseases.

Novel Approachesin Gene Transfer Delivery Methods: Gene transfer is a novel approachto
selectively dter the expression of aperson’sgenesin an effort to treat, cure, or ultimately prevent
disease. Oneof the greatest chdlenges in genetransfer isto develop ways to ddiver therapeutic
materials to thecells of a paient in away that isspecific, efficient, and safe Viral-based vectors
that have shown potential as vehicles for gene delivery include: adenovirus, herpesvirus,
retrovirus, and adeno-associated virus (AAV). Until recently, the useof AAV vedors has been
limted by the Sze of the genetic material that can be incorporated into the vector. Diseases
caused by defective geneswith coding regionslarger than the AAV capacity, such as Hemophilia
A or Duchenne muscular dystrophy, have not been amenable to therapeutic studies using the
AAYV vector sysstems. Now, NI DDK-supported resear chers have demonstrated that the



application of genetic engineering methods can enable recomhbinant AAV vectors to be used to
ddiver thelarger thergpeutic genes. Three groups have indegpendently developed methodsto split
agene' s coding region into two such AAV vectorstha are then reassembled in the cdl. This
finding will sgnificartly increase the usefulness of the recombinant AAV vector for gene therapy
of inherited and acquired diseases. In other studiesof gene delivery systems, NIDDK -supported
researchers are examining the use of DNA aone—called “naked” DNA—as an alternative to the use
of vird vectors. Ore approachto enhance gere expression is to incorporateinto thevedor parts
of DNA called “transposons,” which are naturaly occurring genetic e ements capable of moving
from one genetic location to another, often by a*“cut and past€’ mechanism. T he transposons
may permit lifelong gere expression with a Sngleadminigration of the vector. Thus, the use of
transposons represents a major advance inthe development of stable nonviral gene transfer
systems.

Cause of Kidney Sones. Abnormally high absor ption of calcium in the intestine, called absorptive
hypercalciuria, is a common cause of kidney stones. Studies of families with a history of kidney
stones indicate that aninherited genetic defect is ore likely cause of thiscondition. Researchers
now haveidentified a gecific region on dhromosome 1 tha isassodated with a savere form of
the disease. Scientists are pursuing identification of the gene and its mutations, which, when
known, may permit early diagnosis of the abnorma absorption of cacium and the possble
prevention of kidney gonesin this group of patients.

Pinpointing Genes for Kidney Disease of Diabetes. Diabetes is the most common cause of end-
stage kidney disease inthe U.S. In diabetes patients, even modest amounts of protein in the urine
increase therisk of progressive kidney disease, as well as cardiovascular complications.

However, understanding the heritable components of complex genetic diseases such askidney
disease and diabetes is proving to be a mgjor challenge. Recent studies provide evidence that
protein in the urine is a good marker of disease susceptibility, independent of additional factors
that may increase the risk of kidney disease. Research suggests that one major gene may increase
susceptibility to the kidney disease of digbetes, at least in the Pima Indian population, which
increases confidence in the feashility of evertually identifying that gene. Thesefindingshelp to
establish afoundation for future genetic analyses of kidney disease, particularly that caused by
diabetes, in Caucasian and Pima Indian populations.

New Insights Gained into Geneticsand Treatment of Polycystic Kidney Disease: Using three
mouse models of polycystic kidney disease (PKD), scientists have found that, depending on the
severity of the mutation, the animalseither died before birth of mgjor kidney, heart, and pancreas
defects, or had decreased length of survival. They concluded that the presence of aprotein, called
polycystin-2, is essential for normal development of parts of the kidney, heart, and pancress. A
second research team examined kidney cysts from two patients and discovered that almost three-
fourths of the cysts had mutations in one PKD gene, while asubset of cyds lacked that particular
mutation, but had mutations in another PKD gene. The findings suggest that mutations in the
former PKD gene may be modifiers of disease severity, and that independent disturbances in the
production of the polycystin proteins by the PKD genes may be sufficiently disruptive to cause
cys formation. Inanother seriesof experiments, researchers built upon recent insightsin cell
signding mechanisms to show tha a newly-devel oped inhibitor of epidermal growth factor



receptor tyrosine kinase activity reduced the size and number of cysts, improved kidney function,
decreased liver abnormalities, and increased life span in a mouse model. The drug acts on an
enzyme critical for growth factor signaling. When drug treat ment was stopped, the disease
returned. In addition to increasing the knowledge base with respect to how to identify and treat
complications of PKD, the earlier breakthrough discovery of PKD genes has also opened new
avenues of research onthe most prevalent form of the disease. These include the determination of
the proteins produced by the genes and how they function in the norma and disease st ates, and
the interactions of the abnormal genes that lead to disease. These research avenues will advance
understanding of the molecular and cellular events in PKD, so that safe and effective therapies can
be developed. In addition, further research on growth factor signaling pathways could form the
basis for starting human trids leading to an effective treatment for PKD.

Smple System Yields Clues About Anemia: The zebrafish is ananimal model that is being used
increasingly to study genetics, development, and disease. Investigators report identification of a
mutant zebrafish gene that results in atype of anemia during embryonic development. The gene,
named ferroportinl, normaly producesa protein that trangportsiron out of cells. Because of a
mutation in ferroportin 1, the function of this protein, which dso isfound in mammals, may be
perturbed in disorders such as iron deficiency anemiaor iron overload disorders, such as
hemochromatosis. The insights gleaned from this research open up anew avenue for the
development of potential treatments for this group of genetic blood disorders.

Developmental Biology

Research on the very earliest stages of cdl and organ development is providing a wedth of
knowledge from which new approaches for treating and preventing disease will emerge. Two key
areas are extremely promising. First is the study of adult human and animal stem cells, which
have remarkald e properties of replicaion and differentiation that may provide a means to repair or
replace ahost of diseased tissue and organs Adut 2em cells hold exceptional promise for
advances in medical care becausethey appear to be able to give rise to many different types of
specidized cdlsthat could be used for thergpeutic purposes. One such type of highly versatile
stem cell that may be*“ coaxed” to differentiate into a broad range of organ-specific cellsis called a
“hematopoietic” stem cell. These cells originate in the bone marrow and the liver. In one recent
sudy, researchers used specific markersto separate dl of the hematopoietic and lymphoid
progenitor cells from mouse bone marrow cdlls, and then to study the remaining sub-populations
of cells. Inthisway, they found a common myeloid progenitor cell inthe mouse—a discovery that
will help to advance gem cell research. In arelated study, researchers reported using a
combination of andytic techniques to elucidae novel stem cdl genesin fetal mouse liver tissue.
From extracted cells, they identified genetic factors involved indiredion of protein synthesis
They a2 identified cdl surface noleaul es, secreted proteins and 9gnaling moleaules. Many of
these were previoudy undescribed or werefound instem cellsfor the first time. These types of
studies s the gagefor futureinvedigationsof genes involved in the commitment of cellsto
specific lineages and also for invedigations of the transformation events leading to the multitude
of blood dsorders Moreover, the discovery of stem cdl proteins will facilitate the study of
networks of protein interactions, known as proteomics. This knowledge will be critical for future
research that can produce specialized cells for treating disease.



A second research avenue that offers important clues about early developmenta processesis
study of the zebrafish asa model sysgem for understanding aonormal organ devel opment and how
it might be corrected or prevented. Investigators participating in a mgjor NIH-wide research
initiative are mapping the genome of the zebrafish, whose properties meke it an amazing research
tool. Because the zebrafish embryo is transparent and has a rdatively long life span, researchers
can actually visualize its earliest cellular differentiation and subsequent organ development. Now,
they are actively involved in uncovering the genetics of the zebrafishfor what it may reveal about
genetically-based developmenta disordersin man.

Harnessing Technology

Development of a Novel Technique To Anal yze Membrane Proteins. The utimate produd of
gene expression isa mature protein, formed according to the instructions held within DNA.
Therefore, errorsin DNA sequence that lead to improper proteinstructure are regpons e for
many disorders. Because each protein is made up of a unique combination of amino acids,
detailed knowledge of a protein’s size isan important tool in identifying it and det ecting any
errors in its composition. One group of proteins has provenresistant to most traditional
approaches to size determination: “transmembrane” or “membrane-bound” proteins, which
comprise about ten percent of all proteinswithin acell. These proteins are partidly embedded in
the layer of fat which makes up cellular membranes. T hey often play important roles as hormone
receptors, chamels tha permit small moleaules to cross in and out of the cell, and med ators of
other critical cellular functions. Invedigators have developed a widely-applical e technique that
permits the rapid determination of the molecular mass of a full-length membrane-associated
protein with high precison. Thistechnique can be used to identify new proteins, to detect smal
errors in the amino acid sequence of known proteins, and to characterize important chemical
modificationsto proteins that occur after assembly. | mportantly, it can also be used to identify
new proteins in a crude tissue preparation without extensive purification, a step that has often
proven difficult and time-consuming. The completion of the Human Genome Projed, as well as
the continued sequencing of animal genomes will lead to the identification of a number of
proteins of unknown structure and function. The ability to deter mine the size of these proteins
accurately and quickly will allow more rapid identification and characterization of these new
proteins and will assist in analysis.

A Useful Technique for Understanding Sgnaling in theCell: Cells communicate with each
other through extracellular Sgnals. Signas received by cells may aso penetrate within the cell
through a series of intracellular pathways. Bothinter-cdlula andintra-cdlular communicaion
are aitical for maintaining normal functions disruption of cell sgnaling pathways can lead to
disease. In order to treat diseases resulting from failuresin cell signaling, researchers must first
undergand the order of stepsin asigraling pathway and how the geps are related to each other.
One way to study the order of signalsisto remove asignal (or “knock it out”) and observe the
effect of its absence, noting which steps are disrupted and which occur normally. This permitsa
resear cher to determine the order of eventsin agiven pathway. Inthe pad, creating knockoutsin
cell cultures was relativdy indficient and could result in physiologically abnormel conditions.
Recently, scientists d scovered that theaddition of double stranded RNA (a proten precursor) to
acdl cultureinterfereswith production of the protein derived from that RN A, resulting in a



protein “knock out” in the cell culture. This technique, called double stranded RNA-mediated
interference, or RNAI, appears to elimnate 95-99 percent of the targeted protein. Becauseit can
el ucidate the pred s functions of signding pahway comporents RNAiI may provide informaion
necessary to treat diseases resulting from cell sgnaling disruption, such astype 2 diabetesin
which insulin signaling is abnormal. In addition, use of RNAI may enableinvedigators to assign
rolesto the enormous numbers of presumed signaling proteinsidentified in the Human Genome
Project.

Imaging Technology: The most important clinical festure of polycystic kidney disease (PKD) is
the progressve enlargement of cystsin the kidney, aprocesstha in many patientsresultsin
gradual deterioration of renal function and ultimate renal failure. Currently, no good means exist
to test whether or not apotential thergpeutic intervention will dter the course of the disease. This
representsamajor barrier to clinical sudies to assess the effectiveness of potential therapeutic
agentsin altering progression of the disease. To address this problem, the NIDDK is supporting a
major study to develop innovative imaging to evaluae progression of PKD. Thisresearch
initiative is encouraging studies to identify and test the accuracy and reproducibility of medical
imaging techniques, as well as the identification of surrogate markers of disease progresson,
which should lead to the planning and testing of clinically appropriate interventions for PKD. The
primary goal isto test whether imaging techniques can provide sufficiently accurate and
reproduciblemarkers of progression of renal disease in PKD to permit their use inclinical trials.
The Institute plansto add ultrasound imaging methods and to increase the investment inimage
processing dgorithms Along with a second activity that esteblished four Spedalized Certers for
Polycystic Kidney Disease Research, these gudies should foster and extend the devel opmert of
new approaches into the causes, early diagnosis, and improved treatments for PKD. The products
of this research should speed the pace at which clinical sudiescan evolve.

Minority Health Disparities

Diabetes, obesity, hepatitis C, end stage renal disease, benign prostate disease and other diseases
within the NI DDK research misson place adisproportionately heavy burden on racid and ethnic
minority groups. To intensify efforts to redress these disparities, the NIDDK has established a
new Office of Minority Health Resear ch Coordination, which has developed a comprehensive
Strategic Plan of proposed goals and implementation strategies. Examplesinclude:

DiabetesPrevertion Program: The NIDDK is meking plans to build upon its Diabetes
Prevertion Program-- a major, multi-center clinical trial slated for completion in FY 2001.
Designed to test lifestyle and pharmacol ogic intervention strategies in individuals at risk of type 2
diabetes, this trial has extensive minority representation. Nearly 45 percent of participants are
African American, Hispanic, Asian American, Pacific Islander, or Native American.

Type 2 Diabetes in Children: New research initiatives focus on understanding and combating the
alarming increase of type 2 diabetes in children, which is particularly prevalent in minority
children. Thisresearchis being intensfied as part of the Institute’ s overall commitment to stem
the tide of type 2 diabetes, which isreaching epidemic proportionsin the United States.



National Diabetes Education Program: In a collaboraionwiththe Centers for Disease Control
and Prevention and approximately 150 partner organizations, this program is increasing diabees
awareness and hel ping patients manage their diabetes and its complications. Minority groups
participating inthis program are devel oping public education messages talored to the cultures of
their specific target audiences.

End-Sage Renal Disease in African Americans. The NIDDK iscontinuing to build upon one of
itsmajor clinicd trials the African-American Study of Kidney Disease and Hypertension.
Recently, the NIDDK released the trial’ s findingsearlier than planred because of their inmediate
therapeutic importance. Thetrial found that calcium channel blockers are less effective than
either angiotensin-converting enzyme (ACE) inhibitors or beta blockers as a first-line treat ment
for hypertenson—-amessage that must be trandated to medicd practice asrapidly as possble. The
trial will continue in over 1,000 African Americans at 21 research centers in order to compare
ACE inhibition and betablocker therapy to determ ne whether the lower-than-usual blood
pressuretarget ismore beneficial to the kidneys.

Diabetes

As the lead Federal agercy for dabetes research, the NIDDK is pursuing vigorousefforts to
combat this disease and its health complications. Diabetesisthe leading cause of new adult
blindness, kidney failure, and non-traumatic amputation, and is a mgjor risk factor for stroke,
heart attack, and premature death. In type 1 dialbetes, sometimes cdled juvenile dabetes or
insulin- dependent diabetes, the body’simmune defense system destroys the insulin-producing cells
inthe idets of the pancreas. Daily injections of insulin are necessary to sustain life, and
compliance with this treatment regimenis extremely difficult. 1n type 2 digbetes, the pancreas
usualy producesinsulin, but, because the body cannot use this hormone effectively, an unhealthy
buildup of glucose occursinthe blood. Type 2 digbetesis the most prevalent form of the disease,
andismore commoninolder people—egpecially those who are overweight-and among minority
groups.

Role of the  mmune System in the Development of Type 1 Diabetes: One of the first signs of an
immune response is the production of antibodiesproteins that help the body in the detection and
removal of foreign agentsthat threaten health. Inindividuaswith type 1 diabetes, thisimmune
response is abnormal and patients develop antibodies againgt proteinsin their own insulin-
producing pancreetic cells, including insulin itsef. A recent sudy showed that elevated insulin
autoantibodies in infants seems to predict subsequent onset of type 1 diabetes. This finding adds
another dimension to existing knowledge regarding ways to identify individuals at risk for the
development of type 1 diabetes and could thus be instrumental in facilitating the study of novel
interventions befor e irreversible damage occursto the insulin-producing cells in the pancreas. The
NIDDK is launching a network of clinical trial sites, called TrialNet, for type 1 digbetes, so that
new treatment and prevention strategies can be tested as rapidly as possible. In related research,
scientists are studying agroup of proteins on the surface of immune cellsthat may help identify
potentially harmful antigers. 1n mice susceptible to type 1 diabetes, the researchers found that
one component of thisprotein complex, which is called the “Major Histocompatibility Complex
(MHC),” differed from that found in normal mice This difference resulted ina different shape



that may cause the protein complex to mis-identify normally occurring benign proteins as
threatening. Subsequent studies have shown that molecules containing this change can assume
several dternative conformations, depending upon the nature of protein interactions, and that the
range of proteins with which the MHC could interact was different, depending on whether it was
derived from a normal or a diabetic mouse. Some individuals with type 1 diabetes have aMHC
whose structure is similar to that of the diabetic mice, which suggests that a ssmilar mechanism
may lead to development of type 1 diabetes in both animals and humans with this characteristic.

Overcoming Obstacles to Islet Transplantation for Type 1 Diabetes: The NIDDK has a strong
program of research on islet cell transplantationas a potential cure for type 1 diabetes. For
example, it is helping to support a multi-center research effort to replicate a highly promising
clinical research protocal that has enabled at least seven people with type 1 digbetesto remain
independent of exogenous insulin injections for over a year following the transplantation of islet
cells. While this impressive research contirues, the NIDDK is also working to address other
obstacles. Unfortunatdy, the availahility of a sufficient number of idet cells for tranglantation
and the meansto prevent their rgection without long-term drug treatment to suppress the immune
sydem are prerequisitesto making islet transplantation a reality for patients with type 1 diabetes.
In effortsto overcome the inadequat e supply of idet cdls, scientists demongrated that pancreatic
tissue from both humans and mice could be cultured to produce idet-like clusters of pancreatic
endocrine cells ald e to release insulin in response to glucose. In addtion, these cells couldrestore
insulin production and normalize blood gucose in a mouse nodel of diabetes. Inarelated line of
research, NIDDK-funded investigators are trying to overcome the toxicity that

Immunosuppress ve drugs can cause to transplanted idets, aswell as theincreased susceptihility
to infections and malignancies They are exploring an alternativeto long-term

immunosuppr ession called “tolerance induction,” which is an innovative gpproach for teaching the
immune systemto accept foreign tissue as “self.” In arecent study, investigators transplanted
islets isolated from the pancreas of non-diabetic monkeys into the portal vein of diabetic monkeys.
Instead of receiving a regimen of long-term immunosuppressive thergpy, themonkeys were
treated with a tolerance-inducing medication for only four days following surgery. After
recovery, the animals achieved control of blood glucose and, nine days following the
tranglantation, none of themrequired insulin injections. Advances such asthese represent major
steps towar d achieving the reality of a“cure” for type 1 diabetes.

Genetics of Type 2 Diabetes: Type 2 diabetes is thought to arise from genetic factors, combined
with environmental factors, such as obesty. More than one genetic dteration or mutation is
probably necessary for development of type 2 diabetes, which istherefore considered a“complex”
genetic disease. Researchers have now found what they believe to be the first gene that
predisposes individuals to this disease. Designated NIDDM1, the location of this gene was first
narrowed to a particular genetic regonina population of Mexican Americans who are knownto
be particularly prone to type 2 diabetes. Now, within that region, resear chers have definitively
pinpointed the NIDDM1 susceptibility gene. They have also discovered that this gene encodes an
enzyme that isamember of the calpain-like cysteine protease family, Calpain 10. The
demongration that this enzyme is present in pancreatic idet cdls, muscle, and liver srongly
suggests that it may affect insulin secretion, insulin action, and glucose production, each of which
isalteredin patientswith type 2 ddbetes. Sdentists believe that NIDDM1 may interact with a



yet-to-be discovered gene on chromosome 15 to incresse susceptibility to type 2 diabetes. This
extraordinary progress in unraveling the complex genetic mysteries of type 2 diabetes implicates a
new biochemica pathway in the regulation of blood glucose that could be enormoudy important
in providing new targets for the devd opment of novel therapeutic and prevention strategies. In
other research on the genetics of type 2 diabetes, scientists haveimplicated other genes that may
play a causaive role in the disease. Mice tha have been genetically modified in the laboratory to
“knock out” the NEUROD1 gene have abnormal pancreatic islets and develop overt diabetes, due
in part to inadequate expression of the insulin gene. Interestingly, mutations inthis gene have also
been found in two families with type 2 diabetes. Investigators have also found mutationsin the
insulin promoter factor-1 gene, known as PDX-1, which iscritica for proper development and
function of the pancreas and thus may be related to the development of type 2 diabetes. Although
PDX-1 has been previously implicated in the development of arare form of diabetes known as
Maturity Onset Diabetes of the Young, thisisthefirst report that it may also be involved in the
more common form of type 2 diabetes. Other studies have revealed a region on chromosome 12,
called NIDDMZ2, which may contain a gene that, in comhination with other factors, predisposes
individuasto type 2 diabetes. All of these research findings are converging to strengthen the
knowledge base about the genetics of type 2 diabetes and thus pave the way to improved
diagnosis, treatment and prevention. The NIDDK will continueto capitdize on these remarkable
advances, which could provide the meansto sem or even reverse the increasing incidence of this
devastating disease.

Insulin Receptors and | nsulin Sgnaling in Type 2 Diabetes. To understand more completely
how insuin exertsitseffects ontarge cells and how cellsmight lose the ahility to respond 1o it,
scientists have studied mice in which several proteins important in the insulin signaling pathway
are either completely absent, or are present in diminished levels. Mice with different combinations
of signaling proteinsat |lower than normal levels devd op diabetes & similar rates. However,
subtle differences can be detected in which tissues exhibit defects in insulin signaling and in the
severity of theimpairment. Furthermore, pancreatic beta cells taken from mice completely lacking
one sgnaling protein contain less insulin than normad cels, and they aso exhibit defectsininsulin
secretion. These studies emphasize that the responsiveness of a given tissue to changes in glucose
levelsis complex, and requires the coordination of multiple proteins. Each member of the
sigraling pathway seems to perform unique functions that cannot be fully replaced by another.
This uniqueness of function lends support for the view that type 2 diabetes is an inherited disease
in which many genes may play arolein disease onset and progression.

Type 2 Diabetes in Children, Adolescents, and Young Adults: An alarming rise inthe incidence
of type 2 diabetesin children is occurring largely inminority popul ations—Hispanic Anmericans,
African Americans, and N ative Americans-and the increase of obesty in these same populationsis
an important risk fector. These trends pose a new and challenging clinical problemfor



pediatric specidists because little is known about the clinical management of type 2 diabetesin
childhood and adolescence. Thusfar, children have been treated with severa different
goproaches, including diet, ord agentsto control blood glucose levels, and inaulin. Y &, scientific
dataare needed to support these srategies and develop morerefined ones. Additional researchis
being vigoroudy pursued to yield reliable methods for early diagnosis, the development and
testing of therapeutic agents for safety and efficacy, and a better base of scientific knowledge as a
foundation for education prograns.

Walking Reduces the Risk of Type 2 Diabetes in Women: Obesity and reduced phydcal activity
are mgor risk factorsfor the development of type 2 digbetes. People at risk for developing this
disease therefore are encouraged to maintain a healthy diet and engage in regular exerdse.
Studying a cohort of women previously idertified through the Nurses' Health Study, researchers
found that moderate forms of exercise, such as walking, and vigorous forms of activity, such as
aerobics, are both associated with a substantial reduction in risk of type 2 digbetes in women.
Thisfinding isa practicd gpproach to prevention because waking isaform of exercise that is
highly accessible, readily adopted, and rarely associat ed with injury.

Complications of Diabetes. The Diabetes Control and Complications Trid (DCCT)--amulti-
center gudy of more than 1,400 peoplewith type 1 diabetes--showed tha intendve therapy to
maintain blood glucose and glycosylated hemoglobin levels as close to norma as possible greatly
reduced development of diabetic eye, kidney and nerve disease when compared with conventional
therapy. Nearly all DCCT participants are being followed inthe Epidemiology of Diabetes
Intervertions and Complications (EDIC) study, an observationd examination of the later-term
complications of diabetes. Results of the EDIC study show that the marked reduction in the risk
of progressive eye and kidney diseases inthose who received intensive therapy during the DCCT
persisted for at least four years, despite increases in glycosylated hemoglobin. These findings
underscore the important benefits of early intiation of intensive therapy, continued for aslong as
possible. Inrelated research, additiona analysis of datafrom the United Kingdom Prospective
Diabetes Study reveal ed associaions beween the development of complications and levd s of
both systolic blood pressure and blood sugar. These new observational data suggest that even
small inprovements in blood sugar and blood pressure control may prevent deaths and other
complications due to diabetes.

While these important findings about diabetes management are translated into medical prectice,
the search continuesto identify the underlying mechanism by which elevated blood glucose leads
to long-term complications. Recently, it has become clear that hyperglycema may cause damege
to the endothelial cells lining the bood vessels leading to micro- and macrovascular
abnormdities Researchershave now identified production of superoxide—an unstable form of
oxygen—as apotential pathway for damage by high glucose levels. This finding may lead to more
effective strategies to prevent damage to blood vessels. Identification of a proteinon the surface
of endothelial cells as atarget for modification by glucose al represents an important step
forward in the understanding of diabetes. Agentsthat block this modification may inhibit the
deveopment of vascular complications. Interegtingly, the region of the protein modified by



glucose is present only in the human form of the protein, offering a possible molecular
explanation for some of the uniquely human aspects of the disease and possibly explaining why
this disease has proven so difficult to replicate completely in animal models.

Endocrine and Metabolic Diseases
Improving Management of Asymptomatic Hyperparathyroidism: Hyperparathyroidism is caused
by one or more enlarged, overactive parathyroid gland(s) that produce too much parathyroid
hormone (PTH). With excessive PTH, blood calcium levels rise due, in part, to transfer of
calcium from the bones to the blood, which may weaken the bones and increase risk for fractures.
Calcium levels may also increase in the urine, causing kidney stones. Recent studies show that
many patients with mild or asymptomatic hyperparathyroidism will have a significant, rapid and
sustained improvement following surgery to remove the affected parathyroid gland(s). Important
developments in imaging technologies and applications have made surgery for
hyperparathyroidism safer, simpler, and faster.

Correction of Membrane Lipid Imbalance in Animal Model of Cystic Fibrosis: Cystic fibrosis is
a lethal genetic disease that affects the mucus glands of the body and results in thick, viscous
secretions leading to serious respiratory and digestive problems. In a mouse model of the
disease, a significant membrane lipid imbalance was observed in the lungs, pancreas and ileum,
suggesting that membrane lipid metabolism is altered by the lack of the cystic fibrosis gene and
may secondarily lead to the clinical symptoms and signs of this disease. When the mice with
cystic fibrosis were fed increased amounts of certain fatty acids, the metabolic lipid imbalance
was corrected and the clinical symptoms and complications of the disease were reversed. These
important findings have expanded understanding of the underlying causes of cystic fibrosis and
will have a profound impact on the development of new therapies.

Story of Discovery: From Bench to Bone—Basic Research Yields Osteoporosis Treatments

The bones of a person with untreated osteoporosis become weak and fragile, leading to an increased risk of fractures,
which can lead to prolonged or permanent disability, even death. A comprehensive treatment program includes a
focus on proper nutrition, exercise and safety issues to prevent falls that may result in fractures. In addition,
medication may be prescribed that will slow or stop bone loss and increase bone density.

Although there is no cure for osteoporosis, in the past 30 years major strides have been made in its treatment. The
FDA has approved several new classes of agents that help to stop bone loss and prevent further fractures. Bone cells
have been shown to respond to the female hormone estrogen, which acts to slow the removal of calcium from bone.
Unfortunately, estrogen, when taken alone, has been shown in some studies to slightly increase a woman’s risk of
developing breast and endometrial cancer. SERMs, or selective estrogen receptor modulators, were developed to
maximize the beneficial effects of estrogen on bone while minimizing the adverse effects on other organs and tissues.
Bisphosphonates are another class of agents that specifically target bone and act to reduce bone loss by mimicking
the action of estrogen. Research on the regulation of bone development and remodeling has played a pivotal role in
fueling the major scientific advances in understanding the development and progression of osteoporosis and
development of more effective strategies for its treatment and prevention.

Bone is a living, growing tissue. Itis made mostly of collagen, a protein that provides an elastic framework, and
calcium phosphate, a mineral that adds strength and serves to harden the framework. Hormones play a major role in

the regulation of bone formation and bone loss. The amount of bone mineral present in bone at any given time
reflects the net difference between these two processes. Parathyroid hormone (PTH) is a key hormone responsible




for regulating thecells involved in bone formation--the ogedblags. Paradoxically, PTH exhikits both anabolic and
catabdic effects-that is, it hasbeen shown to control the transfer o caldum both into and out o bane. A
pioneering researcher isolated and purified PTH which | ed to the collabor ative development of a novel
radioimmunoassay to measure PTH levelsin the blood. Using the radioimmunoassay, researchers could then study
the factars governing PTH searetion. Resulting dataclearly showed that changes in serum calcium, in turn,
controlled PTH secretion. The isolation and purification of PTH paved the way for further studies on the synthesis
of recombinant PTH and on the mechanisms of action of this hormone.

A fewyearslater, resaarchers announced the successful identification, doning and sequencing of the cdlular
receptor for PTHin several edes, including rat, mouse and humans. Although thereceptor’s overall gructure
greatly resembled that of other trans-membrane peptide hormone receptors, it differed suffidently <o astoform a
major new recepta subfamily. Once the structure was deduced, analyzing its molecular mechanism of action was
then possibe. Quch knowledge is crucial to understanding the processes that lead to weakened bonesand tothe
devdopment of hormone based therapies

It had long been known that circulating calcium played arole in regulating the amount of PTH screted. Y d, until
recently, the exact mechanisms that permitted the cells of the parathyroid gland to secrete hormones in response to
caldum levels remaned unknown. Impressive studiesled to theidentification and cloning of a calcium-sensing
receptor, defining an important step in the regulatory pathway of calcium-responsive PTH secretion. This receptor
actsto“sense’ extracdlular levels of calcium and“signals’ the parathyrad gland to regulate levels d PTH
secretion. Different parts of the calcium sensing receptor structure were shown to mediate different parathyroid
gland sgnaling pathways explaining how secreted PTH can at times signal the osteol ast to inareasebone
mineral, and at othe times, signal the osteoclast-a cell involved in the breakdown of bone-to reduce bone mineral.
The long-term implications of thiswork suggested the possibility of na only designing therapeutic agents that
would suppress the signali ng events leading to bone loss, but of agents that would stimulate the formation of bone,
such as synthetic PTH.

An understanding o the anabdic actions of harmones such as PTH led to the design o twosmall-scale clinical
tridstesting the efficacy of synthetic PTH as a treatment for osteoporosis. Resul ts showed a beneficial effect on
increasing spinal bonemineral density and preventing bone loss from the hip and tatal body in young wamen.
Synthetic PTH is also proving benefidal in treating a severe form of osteoporosis causad by gucocarticoid
hormones, auch asprednisone which are used totreat inflanmation. An ongoingclinical study is evaluating the
effect of dai ly admi nistration of synthetic PTH on therisk of fracturesin postmenopausal women who have
glucocarticoid-induced osteoporosis and are curently receiving estrogen replacement therapy. Preliminary reqults
show agreatly reduced ri sk of spine fractures and non-tr aumatic, non-spine fractur es within one to two years of
beginning therapy. Other recent resear ch has shed light on how estr ogen wor ks to maintain bone mass by
shortening the life span of the cells that are responsible for resorption of bone mineral (osteoclasts). It does so
indirectly, by stimulating the production and releaseof a patent growth facor in bone. Without estrogen, this
control islost. The osteoclasts are no longer properly regulated, resulting in excessive bone loss.

Though no significant sideeffects have been attributed to PTH therapy, aurrent treatment requires painful daily
injections. Thus, the development of an oral agent that exhibitsfew dde effects wauld provide a valuable
treatment alternative. Same studies are under way on novel aral agents that enhance PTH scretion in animal
models. These agents act through the calcium-sensing receptor, permitting PTH secretion to be regulated
independently of caldum levelsin theblood. Freliminary, promising resultsfrom a few studies have showvn a
dramatic decrease in thekind dof bone turnover that results in excessive loss of bone mineral, thus suggesting
additional potential therapeutic agents for thefuture treatment and prevention of ostegporasis and relaed bone
disorders.

The long-term investment in studiesof the underlying mechanisms of boneloss and bone renodding, andthe
develgpment of cdlular and animal models to study these processes, have enabled the development of new drugsto




treat osteoporosis. These approaches have laid the foundati on for understanding the mechanisms of action of these
agents and for the design of safe and more effective therapies. T hese discoveries open exciting and promising new
avenues for future exporation and provide more options for the treatment of this disease. A research imperativeis
to capitalize on these dismoveries to devel newer, safer and mare effective compounds to prevent and treat
osteopoross. With trandation of thesenovd treatmentsto medical practice, it will become possitle to prevent
bone loss, reduce the inci dence of fractures, and improve the overal | quality of life for patients at risk for
ostegporosis.

Digestive Diseases and Nutrition
Digestive diseases levy an enormous health burden inthe United States and the world. They
indude adiverse numbe of disorders of the gastrointestinal tract, liver, gallbladder, and pancress.
Most digestive diseases are of unknown origin and have unpredictable natural higory.

Liver Cells Derived from Bone Marrow in Humans: Adult sem cells have been defined by their
ability to both replenish their stores by cell division and to differentiate into specialized cells, such
as liver, muscle, blood and nerve cells. Mature cells, however, were previoudy assumed to have
only the capability of producing cells of their own tisaue or organ of origin. Now, research has
shown that human bone marrow cells can migrate to the liver. Analyzing tissue samples obtained
from women who had received a bone marrow transplant froma male donor, researchers
identified liver cells containing the male Y chromosome. In another study, researchers identified
the Y chromosome in liver cellsin maleswho had received aliver transplant from awoman.
These findings demonstrated that mature liver cells can be derived from circulating cells, most
likely of bonemarrow origin They havemajor therapeutic implicaions for the potential use of
stem cdls to replace damaged tissue in the live.

Understanding the Cause and Spread of H. pylori Infection: Worldwide, more than 50 percent
of humans are chronically infected with theH. pylori bacterium. A portion of those infected will
devel op peptic ulcers a severeformof gastritis and/or stomach cancer. Method of trangmission
and frequency of infection among Americans have not been well defined. To addressthis
problem, scientists analyzed blood samples taken from more than 7,000 individuals in the United
States. Infection was diagnosed if a sample had antibodies that recognized H. pylori. These
results were correlated with demographic factorsincluding sex, age, race and socioeconomic
datus. The prevaence of H. pylori infection inareased with age and was far higher in Mexican
Americans (58 percent) and non-Hispanic backs (51 percent) than in non-Hispanic whites (27
percent). The disparitiesin frequency of infection appear to be related to socioeconomic class and
country of origin. Poor hygiene and crowded living conditionsduring childhood were associated
with greater likelihood of infection. H. pylori was detected in vomitus and diarrhea stool, and
airborne distribution was observed after episodesof vomiting. This study demonstrates how
infections of this type could be spread in families, accounting for the geographical and
socioeconomic-based differences in frequency of infection and providing abassfor
recommendationsto prevent the spread of H. pylori in high-risk groups.

Determinants of Recovery from Acute Hepatitis C.  Hepatitis C is a common form of vira
hepatitis that frequertly evolves into a chronic infection that can lead to cirrhosis, end-stage liver
disease and liver cancer. Researchers have not yet identified the factors of the immune response
during acute hepatitis C virus (HCV) infection that lead to recovery, asopposed to chronic
infection. Inther search, they examined serum samples from patientsinfected with the same



stranof HCV during an outlreak that occurred in the late 1970s For alarge number of patients
10 to 20 years after onset of the disease, invedigators were able to study long-term follow-up
data, as wdl as samplesof serumand T cells—cells used by the body in itsfight against infection.
They found that persons who had developed a chronic infection had high levels of antibodies
against HCV (B cell, humoral immunity) but had poor HCV-specific T cell regponses (cellular
immunity). In contrast, patients who had acute hepatitis C in the 1970s, but then recovered,
continued to have strong T cell regponses to HCV 20 years later, but had low levels of artibody.
Indeed, 42 percent of recovered patients had no detectable antibody to HCV 20 years after
recovery, although all had tested antibody positiveat 10 years post-recovery. This Sudy indicates
that T cell reponsesto HCV arelong-lived and are perhaps a better biomarker for identifying
patients with prior HCV infection and recovery. Furthermore, T cell responses appear to be
responsible for clearanceof virus and recovery from infection. Thus vaccines againg HCV may
need to induce vigorous and long-lived T cell immunity, rather than B cell immunity. These
insghtsinto immune response will contribute significantly to the design of treatments and
vaccines for HCV.

Risk of Antibiotic Treatment of E. Coli 0157:H7 Infection: A foodborne bacterium, E. coli
0157:H7 causes severe, sometimes life-threatening gastrointestinal infections. Approximetely 15
percent of infected children also develop hemolytic uremic syndrome (HUS) which, in its most
severe form, can result in kidney failure and death. Resear chers have now found a strong
correlaion between treating infected childrenwith antibiotics and their susceptibility to HUS.
Antibioticsare not effective in combating infection by thisstrain of bacteria. Furthermore, it is
now believed that treatment with antibiotics may trigger the release of Shiga toxin into the
individud’ s system, putting infected children at risk for developing HUS. Therefore, it isstrongly
recommended tha, in children with gastrointedinal infections the source of the infection needsto
be confirmed, and antibiotic therapy should not be initiated if the source might possibly be E. coli
0157:H7.

Improved Treatment for Cholera: Each year three million children worldwide diefrom cholera
and other diarrhed diseases. These deaths are due to severe dehydrationfromthe massive loss of
st and water associated with severe diarrhea. Currently, the sandard method of treatment is
rehydration therapy, which increases absorption of salt and water by the small intestine. Although
thistherapy corrects the dehydration caused by cholera, it does not reducediarrhea. Researchers
theorized that amylase-resistant starch, which is not absorbed by the small intestine, would
provide nutrients to intestinal bacteria which, in turn, would produce more short-chain fatty acids
that might stimulate increased water and electrolyte absorption. Thistheory wastestedin a
clinical trial through the adminigration of amylase-res sant garchin combination with
rehydration therapy. The new combination therapy decreased significantly the duration and
volume of diarrhea resulting from cholera infection. This approach thus provides animproved
means of managing cholera throughout the world, and may al 0 be goplicable to management of
other diarrheal illnesses.

Obesity: Overweight or obese individuals are at increased risk for developing type 2 diabetes,
heart disease, stroke, and some forms of cancer. One possible therapeutic approach to combating
weight problemsisto control fat cell development. From molecular studies, resear chers have



learned that mature fat cells, called adipocytes, develop from precursors known as preadipocytes.
They have identified molecular factors that play critical roles in facilitating this process. Two
related proteins, the transcription factors GATA-2 and GATA-3, act inside the cell nucleus, while
proteins produced by Wnt genes signal neighboring cells. In experiments using preadipocytes in
culture, inhibition of the GATA and Wnt proteins resulted in increased fat cell development.
Both sets of proteins, therefore, seem to inhibit the maturation of preadipocytes into adipocytes.
Strategies aimed at enhancing or mimicking these signals may become an effective treatment for
obesity.

People who want to lose weight are advised to modify their diet in order to decrease the amount of
food energy they consume, and to exercise in order to increase the amount of energy they expend.
In this state, the body utilizes fat as an energy source. In some fat cells, the presence of
“uncoupling proteins” severs the link between fat metabolism and chemical energy production,
and the energy that usually drives a series of chemical reactions is instead dissipated as heat. To
investigate whether uncoupling in other tissues might alter metabolism, scientists produced mice
that possessed an uncoupling protein in their skeletal muscle, a major site of energy metabolism.
The animals exhibited elevated rates of metabolism in both resting and active states. Compared to
normal mice, uncoupled mice are leaner when maintained on a regular diet, and gain less weight
when placed on a high-fat diet. This research suggests that uncoupling and dissipating fat energy
as heat might represent a viable strategy for preventing or treating obesity.

Recent research advances in the molecular biology of obesity reflect progress achieved through a
very substantial NIDDK research initiative to address this serious public health problem. Included
in this effort is an intensive program of basic and clinical research on obesity and eating disorders,
support of four Obesity-Nutrition Research Centers and eight Clinical Nutrition Research Centers,
establishment of a National Task Force on the Prevention and Treatment of Obesity, and a Weight
Control Information Network to disseminate science-based informational messages about obesity.
The NIDDK has two major obesity-related research initiatives currently under way. The first is a
multi-center clinical trial, the Action for Health in Diabetes (Look AHEAD) study. The second is
a trans-NIH prevention activity focused on successful pilot studies of innovative approaches to
prevention of obesity in high-risk populations, such as minority populations and women. In the
coming year, the Institute will convene a meeting of grantees who received funding through the
pilot prevention research initiative so that they can share the preliminary results of their studies
and identify possible opportunities for full-scale obesity prevention studies. Another objective of
the NIDDK’s obesity research initiative is to address the contributory role that the increase in
childhood obesity is believed to play in the alarming increase of type 2 diabetes in children.
Highly relevant to the issue of obesity as a risk factor for type 2 diabetes is a new trans-NIH
research initiative to investigate the relationship between physical activity and obesity. Studies
will be encouraged to more accurately assess physical activity and energy balance, and to develop
and test interventions that incorporate physical activity for obesity prevention or treatment related
to chronic diseases such as type 2 diabetes. The NIDDK has also increased its efforts to translate
obesity research findings to the health care community and the general public through its Weight



Control Information Network, and also participates in joint efforts with the Obesity Education
Initiative of the National Heart, Lung, and Blood Institute. These joint efforts resulted in the
publication of “Clinical Guidelines on the Identification, Evaluation, and Treatment of
Overweight and Obesity in Adults.”

Story of Discovery: Solving the Puzzle of Inflammatory Bowel Disease

The inflammatory bowel diseases (IBD) known as Crohn’s disease and ulcerative colitis affect nearly one million
Americans. Typical symptoms of IBD include abdominal pain, fever, watery or bloody diarrhea, weight loss, and
fatigue. Both forms of IBD are chronic illnesses that typically affect children and young adults and exact a major
impact on their health and quality of life. Traditional therapy for IBD has consisted of immunosuppressive and
anti-inflammatory drugs, antibiotics, and drugs to relieve the pain, fever, and other overt symptoms. Unfortunately,
about one third of patients do not respond to medical treatment, and--in patients who do respond--remission is usually
followed by relapse. Many patients ultimately require one or more surgeries to alleviate their symptoms.

Research is yielding new clues about the common final manifestation of IBD: chronic inflammation of the intestinal
tract. The inflammatory process is facilitated in part by the production of cytokines, proteins released by cells to alert
the body to the presence of a foreign substance. Cytokines may either promote or inhibit inflammation; but under
normal conditions, a balance exists between signals that promote inflammation and those that inhibit it. In patients
who suffer from IBD, however, this balance is perturbed and pro-inflammatory signals predominate in the intestinal
tract, leading to chronic inflammation and resultant tissue damage. W hile the trigger for this disturbance is unknown, it
seems to arise from an abnormal reaction by the immune system to the bacteria normally present within the gut. A
likely explanation for this aberrant immune response is that susceptible individuals inherit a genetic predisposition to
IBD and possess an immune system unable to distinguish between benign and threatening stimuli.

Animal models of IBD have revealed new insights into the origins of IBD. For example, mice engineered to
overproduce TNF-alpha, a potent pro-inflammatory cytokine, exhibit severe intestinal inflammation that closely
resembles human Crohn’s disease. Mice lacking IL-10, an anti-inflammatory cytokine, also develop widespread
intestinal inflammation. Together, these findings indicate that disequilibrium in the balance between the levels of pro-
and anti-inflammatory signals, resulting from either increased production of factors that promote inflammation or the
absence of factors that inhibit it, can give rise to conditions that closely resemble IBD. These studies support the
hypothesis that IBD may arise from an inappropriate immune response to otherwise benign environmental factors.
These insights are currently being translated into novel therapies that target the molecular mediators of inflammation.
One strategy involves targeting TNF-alpha, perhaps the prototypic pro-inflammatory cytokine. In active Crohn’s
disease, a single injection of infliximab, an antibody that inactivates TNF-alpha, promotes a clinical response in
two-thirds of patients and remission in approximately one-third. Infliximab (Remicade®) was recently licensed in the
U.S. and Europe for treating Crohn’s disease. IL-10 has also been investigated as a potential therapy. In a small trial,
disease activity was lower and remission rates were twice as high in Crohn’s patients who received IL-10 for three
weeks compared to those who did not.

Unexpected insights into the molecular causes of IBD have come from recent studies of PPAR-gamma. The PPAR-
gamma protein is a member of a family of proteins, known as transcription factors, which regulate which genes are
turned on or off within a given cell. Studies have shown that the PPAR-gamma gene is expressed in cells of the large
intestine where it can inhibit the production of pro-inflammatory cytokines. This discovery has led to the consideration
of agents that activate PPAR-gamma, and thereby reduce the levels of pro-inflammatory cytokines, as possible
therapies for IBD A pilot clinical trial, supported by NIDDK, is now under way to investigate this possibility.




Future improvementsin treatment of IBD are likely to come from the identification of the genetic lesons that
initially giverise to the disease. To identify genes that may be invdved in a given disorder, scientists analyze DNA
from

gendically amilar people, such aslargefamiliesor members of relatively homogeneous ethnic groups, and lodk for a
corrdation between specific chromosomd segmentsand the ocaurrence of the disease. Using this approach,
researchers have noted sveral geneticregions that seem to carelatewith the development of IBD. The
identification of multiple genetic loci on different chromosomes-some for Crohn’ s disease, some for ulcerative

coliti s, and others for both-suggest sthat there is unli kely to be a single underlying defect responsi ble for all forms of
IBD. Along with deteemining genetic predisposition, researchers are conduding important work to invedigatethe
possibility that comhinations of agents—each targeting a different component of the immune response o a different
facet of thedisease-will prove more effedivein the management of IBD than any singletherapy. Taken togeher,
the i nsghts resear chers are accumul ating about IBD offer great hope of sol ving thi s extremely puzzling set of
diseases.

Kidney, Urologic, and Hematologic Diseases

Virus Can Cause Kidney Inflammation: Kidney inflammation most often occurs from known
causes but can arise from unknown causesas well. A recent clinical report idertified Epstein-Barr
virus (EBV) in the kidneys, but not in the other tisues, of patients with chronic kidney
inflammation not attributable to known causes. The virus was localized to a specific part of the
kidney’ sfunctional unit called the proximal tubule of the nephron. This report is the first
identification of EBV in this location, suggesting that infection with this virus may induce a marked
immune response and associated inflammation that result in sructurd damageto the kidney. While
infedionwithEBV rarely afects kidney function significantly, this study suggests that examination
of a kidney biopsy for this virus would be an important diagnostic measure when physicians have
ruled out other causes of kidney disease as being responsible for some loss of kidney function.

Cause of Kidney Failurein Diabetic Mice: Diabetes is the most common cause of end-stage
Kidney discase Diabetes patients acoount for 42 percent of those currently recaving dialysis or
kidney transplantation through the M edicare End-Stage Renal Disease Program. Researchers
report that, in mice with diabetes, kidney failure is caused by overproduction of aprotein called
transforming growth factor beta. This protein causes scar tissue inside the kidneys, which
eventually interfereswithkidney function Keyto this finding is tha the micedo not develop
kidney falure when the protein is neutralized with an antibody againg it. Thisisthefirst proof-of-
concept study showing tha transforming growth factor beta may cause end-stage kidney disease in
diabetes. Armed with thisknowledge, researchers are now better positioned to pursue drug
trestmentsfor diabetic kidney falure--targeted to inhibition of this protein. Thisadvanceis highly
relevant to bothtypel and type 2 diabetes, because kidney complications occur inboth formsof
the disease.

Story of Discovery: Why the Kidney Sometimes L eaks Protein—Studies of Cells with Feet I

Normal ki dneyswork very effici entl y to cleanse the blood of waste products and retain normal blood
condituents—water, salts, and blood protdans. Thefirg step in thisprocessis filtration of the bload plasma by the
renal glomerulus, a complex structure consisting of atiny ball of delicate capillaries surrounded by special cells
called podocytes The human kidney hasa million of these tiny filters. Massive quantities of fluid are fil tered from




the bl ood by the gl omeruli, about one hundred and eighty liter s per day, but very littl e protein escapes. Blood
proteins do not leak out because the filtration properties of the gl omerulus result in retention of large molecules such
as albumin and aher proteins The podocyte-the word means cdl with feet—isa critical component of thisfilter.
New evidence establishes that it plays the major role in synthesizing the scaffdd that lets fluid through and holds
back blood protens; itis thekeyto mantainingthe integrity o thefilter.

Physici ans have long been aware that leakage of protein into the urine (proteinuria) isan important early sign of
kidney disease but the sgnificance of even low levels of proteinuria asarisk fador for eventual kidney failure has
only recentl y been appreciated. Inthelast few years, several large clinical trials have examined the progression of
kidney dysfunction to kidney failure; it has been found that patients with smal amounts of praein inthe urine are
much more likely to progress tokidney failure than other patients who have equally severe kidney dysunction but
who do not have protein in the urine. In patients with diabetes, the earliest warning for the presence of kidney
invdvement isthe appearance of small amounts of albumin in theurine. Recent studies show that redudion in the
amount of albumin in theurine is asociated with gabilization of disease, and increases in albumin and other urine
proteins are linked to development of kidney failure.

diseases, this condition is characterized by massi ve losses of bl ood proteinsinto the urine. Loss of lar ge amounts of
protein in the urine causes a variety of disturbances in body function, including retention of salt and water, high
blood pressure and high cholesterol. One of the mog common forms of nephrotic syndrome occursin children. In
somerare cases it runsin families Currently, treatment of nephrotic syndromefocuses on identifying the
underlying cause if posdble, and reducing high cholesterol, blood pressure, and prateinuria through diet,
medications, or both. One group of blood pressure medi cations, known as A CE inhibitors, protectsthe kidneys of
diabetic patients. These drugs are sametimes hdpfu for redudng praeinuria in nephrotic syndrome butin many
cases prateinuriais resistant totreatment. All of theseobservaionsunderscorethe importance of underganding the
glomerular filter and learning what holds back proteinsin the glomerulus and what causes leakiness.

Over several decades, basic research on thekidney glomerulus has yielded aclear description of the filtration barrie.
Thefilter is canposed df three layers: the cellslining the capillaries (endothelial cells), the podacytes(the cells with
fed) and the glamerula basement membrane, a collagenous gd that separates thetwo cell layers. Sretching
between the “feet’ of thepodocoytesis the “dit diaphragm,” the principal filtration barrier tolarge blood protans.

The first genetic defect established to causeleakage o protensinto the urinewas in the collagen mdecules that
make up the glomerular basement membrane. Defectsin this form of collagen cause Alport’s syndrome, a di sorder
in which protei n leaks into the uri ne and increase the | ikeli hood of developing kidney failure. Kidney biopsi esfrom
patients with Alport’ ssyndromeshow very thin glamerula bassment membranes. In mog conditions involving
protein in the urine, however, the glomerular basement membranes appear structurally normal.

Increasingly, research interest hasfocused on the podacyte and on understanding thespecial molecul es that the
podacyte uses toform the dit diaphragm and maintan the filtration barier. In the past three years, therehas been a
rapid series of important diswoveries in understanding the molecular bads of podogyte function—-and malfunction.
These insights have emerged primari ly from the application of genetic approaches to either man or mouse, but they
have been helped by decades df studiesin rats and insightsfrom the genome o the roundworm.

Another important conditi on characteri zed by proteinuria is nephrotic syndrome. The end result of avariety of ‘

Thefirst of these dbservations occurred in 1998, when sdentigs found the gene mutaed in a rare typeof heredtary
nephroti ¢ syndrome found in Finnish families. The gene s protein product, cal led nephrin, was found to be
expressed only in the podocyteand to bea major component of theslit diaphragm filtration barrier. 1n 1999, a
second group of investigators discovered, unexpectedly, that massive protanuria and kidney failure developed in
mice that were altered genetically to lack a proteén named CD2 adaptor protein (CD2AP), a protein not previously
known to be impartant in kidney function. In fact, priar to thesestudies CD2AP was thought tofunction only asa T
lymphocyte protein and part of the immune system. The researchers found that, in fact, CD2AP interacts with




nephrin in the slit diaphragm, and suggested that CD2AP may serve to anchor nephrin to the podocyte. Then, in
March 2000, scientists reported the discovery—again using genetic approaches—of a third protein, named -actinin-4,
that i s produced by a gene located close to the nephrin gene. Mutati onsin this gene cause akidney disease call ed
focal sclerasis that leads to nephrotic syndrome and kidney failure in adulthood. The investigatars showed that
mutant -actinin-4 actually hinds mare strongly to a protan in the podacyte that helpsmaintain the shape of the
cell’ s foot processes than does  -actinin-4 from non-affected individuals. The mutant -actinin-4 al is produced at
higher levelsin podocytes They speculate that altered -actinin-4 may act in a dominant fashion to alter podocyte
foot shape, thereby atering the structure of the d it di aphragm and glomerul ar function, resulting in slow
accumulation of kidney damage.

Following these observationsin close succession was another report in April 2000, of a fourth gene which, when
mutated, causesproteinuria. The gene produces a membrane proteén, named podocin, and again, it is exdusively
expresed in the podocyte. 1t was found to bedefectivein 13 families with a form of nephrotic syndromethat
presents in infancy and rapidly leads tokidney failure. While the precisefunction of podocin isnot yet known, it is
very similar to a protein called MEC-2found in theroundwam, C. elegans. MEC-2fundionsto link stretch-
sendtive ion channels on the cdl surface with internal skdetal struduresof the cell. Thus, these investigators
suggested that podocin may be important far cell-surfaceinteractions critical in maintaining the shape of podocyte
foa processes. This research is an exampleof how detailed knowedge d the genome of a simpler, non-mammalian
model system has hel ped to acceler ate the pace of human disease research. Inthe case of C. elegans, investigaors
will be ale to perform studies o the podccin-like protein to define its interactions with other protens. This
information will bear directly on the study of the filtration barrier in humans.

Studiesof these faur proteins-nephrin, CD2AP, -actinin, and podocin—are revolutionizing fundamental knowledge
of the molecular mechani sms of glomerular filtration. Asabnormal function of the filtration barrier isamajor
complicati on in most clinical ly important kidney diseases, such as hypertensive nephropathy and diabetic ki dney
disease, furthe studes d these protens hdd great promiseto suggest new strategiesfor treatment and prevention.

Urinary Tract Infections--Identification of Molecular Mechanisms of Infection: Acute urinary
tract infections (UT Is) are among the most common infectious diseases. T he bacterium
Escherichia cdi (E. coli) isthe primary causative agent of UTIs. Molecula interactions that occur
between the infecting, pathogenic (disease-causing) organism and the host cdls of thebladder are
among the earliest everts in theseinfections Colonization—the ahility of pathogenic bacteria to
gain afoothold in host tissues-is usualy mediated by substances called adhesins, which are found
on the surface of the infecting microbe  Theadhesins are resporsible for recognizing and binding to
specific receptor moieties of host cells. In many organisms the adhesins are assembled into hair-
like gppendages called pili that extend out from the bacterial surface. In mice, it has been shown
that a particular adhesn, called FimH, is required for E. coli colonization that produces disease.
Seveal scientific reports in thelad year increased knowledge of the molecular mechanisms of
UTIs Extending previous sudiesin mice and cell culture, investigatorsfound that monkeys
vaccinated with FimH produced antibodies to it, and did not develop infections when challenged,
suggesting that the FimH vaccine induced protective immunity. A second study found that FimH
not only iscritical for adherence of E. coli to bladder cells, but also for the actual invasion of the
bacteria into the cdls. It gppearsthat FimH binding begins a cascade of eventsin the host cedll
memlrane that results ininternalization of the bacterium. A third study showed that a protein that
iscomplexed with FimH—call ed a chaperore protein--is necessary for proper folding and function of
the FimH protein itself. Interestingly, a small amino acid segment of the chaperone could perform
the folding function of the full chaperone. Another study examined E. coli infectioninvolving FimH
in bone marrow-derived mast cells. Mast cells are a type of white blood cell that store and release a



variety of inflammatory mediators, such as histamine. The uptake of the disease-producing E. coli
was dependent on specidized pocket-like areas of the mast cell cdled caveolae—meaning “little
caves'—that contain a unique type of protein The E. coli with FimH attach to multiple caveolae
on the mast cell, forming massive caveolae-like vesicles that internalize the bacteria. Compounds
that digupt caveolae block bacterial uptake by the cells and may have therapeutic potentid.
Collectively, these studies provide insights into the molecular mechanisms of disease-producing E.
coli infection that will be critical in developing effective, long-lasting therapies and preventive
strategies for UTIs.

Genetic Correction of Sckle Cell Disease: Hemoglohinisthe iron-protein compoundinred blood
cells that gives blood its red color and transports oxygen, carbon dioxide, and nitric oxide
throughout the body. So-caled “fetal” hemoglobin is the main hemoglobin present in the
developing fetusduring the last Sx morths of pregnancy. A few weeks before hirth, the baby starts
to make incread ng amourts of “adult” hemoglobin, which is better suited to the oxygen transport
needs after birth and throughout adult life. After birth, the baby makes less fetal hemoglobin and
more adut hemoglobin. Fetal hemoglobin does not turn into adult hemoglobin-they are
completely different hemoglobins A genetic abnormality in the adult form of hemoglobin causes
red blood cellsto takeon a “sickling” shape tha ischaracterigic of sckle cdl disease. Patients
who aso produce the fetal form of hemoglobin generally have reduced clinical evidence of the
disease, such as low red blood cell count. When researchers mated mice having experimenta sckle
cell disease with those tha expressthe human fetal hemoglobin gene, the offspring had a less severe
form of the disease. Direct therapeutic effects of fetal hemoglobin were demonstrated. The mouse
models may now be used for quantitative assessment of the contribution of fetal hemoglobin to the
inhibition of sickling and for developing new genetic approaches for sickle cell disease.

Highlights of Planned Activities

Diabetes, Endocrinol ogy, and Metabolic Diseases. In collaboration with other NIH ingtitutes and
centers, the NIDDK plansto build upon earlier research initiatives such as. prevention and
treatment of type 2 diabetes in children and adolescents, particularly among minority populations,
genetics of type 1 and type 2 diabetes; the diabetes genome anatomy program,; the clinical trial
network for type 1 diabetes; immune tolerance in type 1 diabetes; and further studiesto improve
methods for idet trangplantation asapotentia cure for type 1 didbetes. | nresponseto scientific
recommendations from the community, the NIDDK will strive to intersify researchto accumulate
new knowledge about the effect of low blood glucose levels on the brain, especidly in young
children. In addition, the NIDDK will continueto bolster itsdiabetes research portfolio with efforts
to harness new and improved technol ogies for imaging the beta cell. Improved imaging technology
may prove useful for earlier detection of diabetes, studies of the mechaniams of disease
development, and monitoring the successof treatment. The NIDDK will also continue to support
studies on mouse models of diabetes and its complications.

Digestive Diseases and Nutrition: The NIDDK will pursue new insightsinto promisng areas of
research on inflammatory bowel disease, as well as strategies for establishing a genetics consortium
and aclinica network for studies of both pediatric and adult forms of the disease. 1 n acollaborative
effort, the National Cancer Institute and the NIDDK will identify areasfor intensive investigation of



the dsease processin Barrett’ sesophagus and its potential to lead to esophaged cancer. Inobedty
research, the NIDDK will build upon its prevention research initiative by focusing on the
development of innovative approaches to decreasing the prevalence of obesity through societa and
environmental interventions. Recent scientific recommendations concerning new directions in drug-
induced liver injury will lead spur expanded research on the mechanisms invol ved in specific agents
that are toxic to theliver. A recently-convened NIH workshop on adult-to-adult living donor liver
transplantation will be the impetus for new studies on this procedure, including ethicd, technicd,
medical and basic researchissues. It may also lead to recommendations for a database to analyze
the consequences of this surgery on the liver function, health, and qudity of life of living donors.

Kidney, Urologic, and Hematologic Diseases: A clinical trial consortiumwill pilot interventional
studiesto examine whether protein and energy supplementation can improve nutritiona indices, and
ultimately mortality, in malnourished dialysis patients, and whether anti-inflammatory interventions
diminish the deterioration seen in this state. Another planned research initiative isto determine
whether immunosuppressive agents, such as cyclogorine, may be beneficid in arresting progression
of focd sclerosisin children. The NIDDK will also establish a multi-center prospective cohort
study of patients with inadequate kidney function to determine factors associated with rapid decline
in renal function and to identify risk factors for cardiovascular disease. The NIDDK will continue
to strengthenits PKD research program through enhanced efforts to develop state-of-the-art
imaging methods for accurate and reproducible markers of progression of kidney for use in clinical
trials. The Ingtitute is also planning a multi-center interventional clinical trial to assess the best
strategy for reducing morbidity and mortdity in PKD. To reduce the morbidity and mortdity of
kidney disease through educational messages, the NIDDK is undertaking a new National Kidney
Disease Education Program. I n urologic diseases, a trial network is planned to assess the
effectiveness of measures to reduce urinary tract infections in diabetic women and to determine
whether such measures improve control of blood glucose in these patients. With respect to benign
prostatic hyperplasa (BPH), the NI DDK is planning aresearch initiative on aternative and
complementary therapies for symptomatic disease. This activity will develop a collaborative
research group to assess the efficacy of widely used alternative and complementary strategies for
treatment of BPH and to compare these agents with FDA-approved drugs. To increase
understanding of chronic pelvic pain of the bladder and interstitial cystitis as a foundation for new
treatment approaches, the Institute is undertaking a multi-institution, collaborative epidemiol ogical
study to determine the prevaence, incidence, risk factors, quality of life and functiona status, and
hedlth resource utilization of patients. A new effort to develop acompendium of dataon urologic
diseasesin Americawill assist in ddineating the changes in the epidemiology, heath economic
impact, and practice patterns for urologic diseases, analyzed retrospectively over aten-year period.



Other Areas of I nterest

In FY 2002, the NIDDK will continueto support a robugd program of research centersinits
extramural operating divisions. These include research centers focused on: diabetes; diabetes/
endocrinology; cydtic fibrosis, kidney and urologic diseases; digestive diseases; obesity/ nutrition;
dinicd nutrition; and molecular hematology.

The NIDDK als will continue vigorous support of its clinical trials programs. The Diabetes
Prevention Program (DPP) is an ongoing multi-center clinicd trid to determine whether lifestyle
and pharmacologic interventions can prevent or delay the onset of type 2 diabetesin people at risk
for the disease. Intype 1 diabetes, the Diabetes Prevention Trial (DPT-1) is investigating whether
e ly intervention using antigen-based therapies (injection or ord insulin) in a-risk nondiabetic
relativesof individuals with type 1 diabetes can delay the development of the disease.

A multi-center, randomized clinical trid called Action for Health in Diabetes (Look AHEAD) will
address two primary research questions. Thefirst is: Do interventions designed to produce
sustained weight loss inobese individuals with type 2 diabetes improve health? The second is:
How do the benefits and risks of such interventions compar e with those associated with the
treatment of obesity-related co-morbid conditions in the absence of weight lossintervention? A
research solicitation was issued to seek additional basic, clinical, and behavioral research studies
that are consstent with the aims of the Look AHEAD tria and can be efficiently undertaken in the
same patient population.

The NIDDK haslaunched animportant new dinical trial, “Hepatitis C Antiviral Long-Term
Treatment to Prevent Cirrhosis (HALT-C).” Thislong-term, multi-center clinicd tria should help
to deter mine whether progression of hepatitis C can be halted or modified in individuas who
previoudy were virologic non-responders to treamert. Patientswill initially receive a combination
of long-acting (PEGylated) interferon and ribavirin. Those who continue as non-responders,
presumed to be about 80 percent of the initia treatment group, will then be randomized to receive
either PEGylated interferon alone or a placebo. To maximizethe knowledge that can be ganed
fromthis trial, the Institute has also sought the devel opment of ancillary gudies that will be co-
funded with other NIH components who share a mutual research interest in hepatitis C.

Recently, the African American Study of Kidney Disease and Hypertension (AASK) determined
that individuals with kidney disease and proteanintheir urine can be treaed more effectively with
either an angiotensin-converting enzyme irhibitor or a beta blocker than with a caldum channel
blocker. Becausethese findings are so important for medica practice, the NID DK concluded this
part of the gudy earlier than planned 0 that the results could be made immediately avail able to
physciansand patients. The Family Investigation of Nephropathy and Diabetes (FIND )study is
investigating genes associa ed with the presence and severity of diabetic kidney disease in
Caucasian, African American, Hispanic, and Native American populations acrossthe U.S. Inthe
Hemodidyss (HEMO) trid, researchers are determining the effects of different hemodidyss
regimens on morbidity and mortality in end- stage rena disease patients. In urologic research, the
clinical trial on Medical Therapy of Prostate Symptoms (MTOPS) is assessing the effect of drug
thergpy on prostate growthto determine whether it is possble to postpone or prevent the need for



surgery or additional treatment. A Collaborative Research Network is developing and following a
cohort of patientswho meet a standard definition of chronic prodatitis, which should be useful in
resolving questions regarding clinical characterigics and naturd higory.

AIDS

In recent years, HIV treatment has been revolutionized by the advent of highy adive anti-retroviral
therapy (HAART). Despite the benefits of new anti-HIV therapies, avariety of metabolic
alterations have been attributed to long-term use of protease irhibitors and possibly to other classes
of anti-retrovird agents aswdl. HAART may lead to a number of metabolic complications --
including changes in lipid levels, thedevelopmert of insulin red gance, and abnormal dribution of
body fat -- all of whichare major risk factors for the subsequent developmert of other serious
diseases, including diabetes and cardiovascular disease.

NIDDK investigators have made significant contributions to our unders anding of the pathways
regulating food intake, energy balance, and body composition inindvidualsliving with AIDS.
These advances are important because the metabolic complications of HAART have important
public hedlth implications. Of particular concern for many patients on HAART has been the
problem of body fat redistribution. Known as lipodystrophy, this process is characterized by
increased deposition of fat in the abdomen and trunk and lossof it in the face and limbs
Lipodystrophy represents a two-fold health problem because accumulation of fat in the abdomen
increases the probability of devel oping diabetes and cardiovascular disease; furthermore, distress
over the disfiguring physical changes causesmany patients to stop taking antiviral medications that
are holding their HIV incheck. NIDDK ispursuing investigations into the epidemology, geretics
and mechanismsthat underlie the process of fat redistribution and the development of insulin
resistance and other conmplications inindvidualson HAART.

NIDDK isaso interested in understanding organ-specific complications of AIDS, including HIV-
associated nephropathy and the association of HIV and hepatitis C. In addition, NIDDK funds other
AIDS-related projects, including the role of mucosa immunity in AIDS and oppor tunistic infection,
research into HIV replication, the biology of the HI'V “receptor” on cells, and the mechanism of the
sexual transmission of HIV.



Budget Policy
The Fiscd Y ear 2002 budget request for the NIDDK is $1,457,915,000, including AIDS, an
increase of $154,098,000 and 11.1 percert over the FY 2001 level, and $289,609,000 and 24.7
percent over FY 2000.

A five year history of FTEs and Funding Levels for NIDDK are shown inthe graphs below:
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Oneof NIH’ shighest priorities is thefunding of medical research through research project grants
(RPGs). Support for RPGs allows NIH to sustain the scientific momentum of investigator-initiated
research while providing new research opportunities. The Fiscd Year 2002 request provides
average cost increases for competing RPGs equa to the Biomedica Research and Development
Price Index (BRDPI), estimated at 4.3 percent. Noncompeting RPGswill receive increases of 3
percent on average for recurring direct costs. In FY 2002, total RPGs funded will be 3,140 awards,
an increaze of 161 awvards over the FY 2001 Estimete, the highest amual total ever awarded.

Promises for advancemert in medical research are dependent on a continuing supply of new
investigators with new ideas. Inthe Fisca Year 2002 request, NID DK will support 872 pre- and
postdoctoral traineesin full-time training positions. An increase of 10 percent over Fiscal Year
2001 levelsis provided for stipends and training-related expenses (e.g., health insurance, research
supplies and equipment, and travd to scientific meetings).

The Fiscal Year 2002 request includes funding for 73 research centers, 429 other research grants,
induding 12 new clinical career awards, and 77 R& D contracts.

The Research Management and Support increase for the NIDDK will support an inarease of 22
scientific program management staff and a number of increased costs for research intiatives which
are incorporated into the grant and contract portions of the request. These include major new
clinical trid networks clinicd research databases epidemiologic studies following compl gion of
mgor clincal trials, and programs for specialized resources in support of research  Thelnditute
has taken on new renovation and lesse costs as a result of the move of most of the program



management staff to a building off the NIH campus. This has also necessitated the expansion of our
technical support staff and information technology resources. In FY 2002, the NIDDK will be
establishing an important new Public Health Education effort, the National Kidney Disease
Education Program, and will work to meet the expanding demand on its other public hedth
education programs. The mechanism distribution by dollars and percent change are displayed

below:
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NATIONAL INSTITUTES OF HEALTH
National Institute of Diabetes and Digestive and Kidney Diseases

Budget Mechanism

FY 2000 FY 2001 FY 2002
MECHANISM Actual Estimate Estimate
Research Grants: No. Amount No. Amount No. Amount
Research Projects:
Noncompeting 2,017 $595,663,000 | 2,072 $659,788,000 | 2,108 $736,500,000
Administrative supplements (211) 12,673,000 | (150) 10,500,000 | (150) 10,500,000
Competing:
Renewal 223 73,526,000 248 84,386,000 280 99,279,000
New 456 125,006,000 503 143,071,000 568 168,320,000
Supplements 5 385,000 5 400,000 5 400,000
Subtotal, competing 684 198,917,000 756 227,857,000 853 267,999,000

Subtotal, RPGs

2,701 807,253,000

2828 898.145.000

2961 1.014,999.000

SBIR/STTR 126 24,770,000 | 151 27,972,000 179 35,227,000
Subtotal, RPGs 2,827 832,023,000 | 2979 926,117,000 | 3140 1,050,226,000
Research Centers:
Specialized/comprehensive 68 66,428,000 71 72,375,000 73 75,875,000
Clinical research 0 0 0 0 0 0
Biotechnology 0 0 0 0 0 0
Comparative medicine 0 0 0 0 0 0
Research Centers in Minority Instituti 0 0 0 0 0 0
Subtotal, Centers 68 66,428,000 71 72,375,000 73 75,875,000
Other Research:
Research careers 277 32,050,000 | 324 39,163,000 371 43,766,000
Cancer education 0 0 0 0 0 0
Cooperative clinical research 0 0 0 0 0 0
Biomedical research support 0 0 0 0 0 0
Minority biomedical research support 0 2,629,000 0 3,000,000 0 3,354,000
Other 43 12,699,000 72 15,149,000 58 8,134,000
Subtotal, Other Research 320 47,378,000 | 396 57,312,000 429 55,254,000
Total Research Grants 3,215 945,829,000 |3446 1,055,804,000 | 3642  1,181,355,000
Training: FTTPs FTTPs FTTPs
Individual awards 142 5,420,000 | 142 5,830,000 | 142 6,413,000
Institutional awards 730 31,130,000 | 730 33,331,000| 730 36,664,000
Total, Training 872 36,550,000 | 872 39,161,000 872 43,077,000
Research & development contracts 58 35,959,000 66 43,503,000 77 50,993,000
(SBIR/STTR) (5) (767,000) (8) (2,000) (8) (2,000)
FTEs FTEs FTEs
Intramural research 418 115,218,000 | 421 124,903,000 | 436 137,393,000
Research management and support 181 34,750,000 | 206 40,446,000 | 213 45,097,000
Cancer prevention & control 0 0 0 0 0 0
Construction 0 0 0
Total, NIDDK 599 1,168,306,000 627 1,303,817,000 649 1,457,915,000

(Clinical Trials)

(97,550,000)

(111,000,000)

(124,000,000)




NATIONAL INSTITUTES OF HEALTH

National Institute of Diabetes and Digestive and Kidney Diseases

Budget Authority by Activity

(dollars in thousands)

FY 2000 FY 2001 FY 2002
ACTIVITY Actual Estimate Estimate Change
FTEs Amount FTEs Amount FTEs Amount FTEs Amount
Extramural Research:
Division of Diabetes,
Endocrinology $455,235 $508,857 $570,115 $61,258
and Metabolic Diseases
Division of Digestive Diseases 274,328 306,722 343,599 36,877
and Nutrition
Division of Kidney, Urologic and 288,775 322,889 361,711 38,822
Hematologic Diseases
Subtotal, Extramural research 1,018,338 1,138,468 1,275,425 136,957
Intramural research 418 115,218 421 124,903 436 137,393 15 12,490
Research management and 181 34,750 206 40,446 213 45,097 7 4,651
Total 599 1,168,306 627 1,303,817 649 1,457,915 22 154,098




NATIONAL INSTITUTES OF HEALTH

National Institute of Diabetes and Digestive and Kidney Diseases

Summary of Changes

2001 Estimated budget authority
2002 Estimated budget authority

$1,303,817,000
1,457,915,000

Net change 154,098,000
2001 Current
Estimate Base Change from Base
Budget Budget
CHANGES FTEs  Authority FTEs Authority
A. Built-in:
1. Intramural research:
a. Within grade increase $46,748,000 $672,000
b. Annualization of January
2001 pay increase 46,748,000 432,000
c. January 2002 pay increase 46,748,000 1,292,000
d. One extra day of pay 46,748,000 179,000
e. Payment for centrally furnished services 24,114,000 2,411,000
f. Increased cost of laboratory supplies,
materials, and other expenses 54,041,000 2,360,000
Subtotal 7,346,000
2. Research Management and Support:
a. Within grade increase 19,553,000 281,000
b. Annualization of January
2001 pay increase 19,553,000 181,000
c. January 2002 pay increase 19,553,000 540,000
d. One extra day of pay 19,553,000 75,000
e. Payment for centrally furnished services 4,552,000 455,000
f. Increased cost of laboratory supplies,
materials, and other expenses 16,341,000 701,000
Subtotal 2,233,000
Subtotal, Built-in 9,579,000




NATIONAL INSTITUTES OF HEALTH

National Institute of Diabetes and Digestive and Kidney Diseases

Summary of Changes--continued

CHANGES

2001 Current
Estimate Base

Change from Base

No. Amount

No. Amount

B. Program:
1. Research project grants:
a. Noncompeting
b. Competing
c. SBIR/STTR

2072 670,288,000
756 227,857,000
151 27,972,000

36 76,712,000
97 40,142,000
28 7,255,000

Total
2. Centers
3. Other research
4. Research training

5. Research and development
contracts

2979 926,117,000
71 72,375,000
396 57,312,000

872 39,161,000

66 43,503,000

161 124,109,000
2 3,500,000
33 (2,058,000)

0 3,916,000

11 7,490,000

Subtotal, extramural

6. Intramural research

FTEs

421 124,903,000

136,957,000

FTEs

15 5,144,000

7. Research management and support

206 40,446,000

7 2,418,000

Subtotal, program

1,303,817,00C

144,519,000

Total changes

627

22 154,098,000




NATIONAL INSTITUTES OF HEALTH

National Institute of Diabetes and Digestive and Kidney Diseases
Budget Authority by Object

FY 2001 FY 2002 Increase or
Estimate Estimate Decrease
Total compensable workyears:
Full-time employment 627 649 22
Full-time equivalent of overtime and holiday hours 4 4 0
Average ES salary $136,710 $143,546 $6,836
Average GM/GS grade 11.0 11.0 0.0
Average GM/GS salary $63,154 $66,312 $3,158
Average salary, grades established by act of
July 1, 1944 (42 U.S.C. 207) $71,323 $74,889 $3,566
Average salary ot ungraded positions $/9,403 $82,182 $2,7/9
FY 2001 FY 2002 Increase or
OBJECT CLASSES Estimate Estimate Decrease
Personnel Compensation:
11.1  Full-Time Permanent $28,779,000 | $30,500,000 | $1,721,000
11.3  Other than Full-Time Permanent 12,500,000 13,250,000 750,000
11.5 Other Personnel Compensation 1,820,000 1,925,000 105,000
11.8 Special Personnel Services Payments | 11,477,000 | 12,170,000 693,000
11.9 Total Personnel Compensation 54,576,000 57,845,000 3,269,000
12.0  Personnel Benefits 11,700,000 12,400,000 700,000
13.0 Benefits for Former Personnel 4,000 4,000 0
Subtotal, Pay Costs 66,280,000 70,249,000 3,969,000
21.0  Travel & Transportation of Persons 2,109,000 2,300,000 191,000
22.0  Transportation of Things 360,000 395,000 35,000
23.1 Rental Payments to GSA 10,000 11,000 1,000
23.2 Rental Payments to Others 902,000 1,000,000 98,000
23.3 Communications, Utilities &
Miscellaneous Charges 1,640,000 1,800,000 160,000
24.0  Printing & Reproduction 900,000 980,000 80,000
25.1  Consulting Services 1,682,000 1,867,000 185,000
25.2  Other Services 3,692,000 4,098,000 406,000
25.3  Purchase of Goods & Services from
Government Accounts 71,818,000 79,347,000 7,529,000
25.4  Operation & Maintenance of Facilities 5,184,000 5,704,000 520,000
25.5 Research & Development Contracts 43,503,000 50,990,000 7,487,000
25.6  Medical Care 1,106,000 1,227,000 121,000
25.7  Operation & Maintenance of Equipmen 1,696,000 1,883,000 187,000
25.8  Subsistence & Support of Persons 0 0 0
25.0 Subtotal, Other Contractual Serviceq 128,681,000 | 145,116,000 16,435,000
26.0  Supplies & Materials 14,318,000 15,893,000 1,575,000
31.0 Equipment 7,898,000 8,767,000 869,000
32.0 Land and Structures 0 0 0
33.0 Investments & Loans 0 0 0
41.0 Grants, Subsidies & Contributions 1,080,719,000] 1,211,404,0000 130,685,000
42.0 Insurance Claims & Indemnities 0 0 0
43.0 Interest & Dividends 0 0 0
44,0 Refunds 0 0 0
Subtotal, Non-Pay Costs 1,237,537,000 | 1,387,666,000 | 150,129,000
Total Budget Authority by Object 1,303,817,000 | 1,457,915,000 | 154,098,000




NATIONAL INSTITUTES OF HEALTH

National Institute of Diabetes and Digestive and Kidney Diseases

Salaries and Expenses

FY 2001 FY 2002 | Increase or
OBJECT CLASSES Estimate Estimate Decrease
[Personnel Compensation:
Full-Time Permanent (11.1) $28,779,000] $30,500,00q $1,721,000
Other Than Full-Time Permanent (11.3) 12,500,000 |13,250,000 750,000
Other Personnel Compensation (11.5) 1,820,000 | 1,925,000 105,000
Special Personnel Services Payments (11111,477,000 {12,170,000 693,000
Total Personnel Compensation (11.9) 54,576,000 |57,845,000 3,269,000
Civilian Personnel Benefits (12.0) 11,700,000 |12,400,000 700,000
Benefits to Former Personnel (13.0) 4,000 4,000 0
Subtotal, Pay Costs 66,280,000 [70,249,000 | 3,969,000
Travel (21.0) 2,109,000 | 2,300,000 191,000
Transportation of Things (22.0) 360,000 395,000 35,000
Rental Payments to Others (23.2) 902,000 | 1,000,000 98,000
Communications, Utilities and
Miscellaneous Charges (23.3) 1,640,000 | 1,800,000 160,000
Printing and Reproduction (24.0) 900,000 980,000 80,000
Other Contractual Services:
Advisory and Assistance Services (25.1) | 1,682,000 | 1,867,000 185,000
Other Services (25.2) 3,692,000 | 4,098,000 406,000
Purchases from Govt. Accounts (25.3) 70,685,000 |78,260,000 7,575,000
Operation & Maintenance of Facilities (25] 5,184,000 | 5,704,000 520,000
Operation & Maintenance of Equipment (4 1,696,000 | 1,883,000 187,000
Subsistence & Support of Persons (25.8) 0 0 0
Subtotal Other Contractual Services 82,939,000 [91,812,000 | 8,873,000
Supplies and Materials (26.0) 14,318,000 [15,893,000 1,575,000
Subtotal, Non-Pay Costs 103,168,000 114,180,000 11,012,000
Total, Administrative Costs 169,448,000| 184,429,000 14,981,000




National Institute of Diabetes and Digestive and Kidney Diseases
SIGNIFICANT ITEMSIN HOUSE, SENATE, AND CONFERENCE

HOUSE

FY 2001 House Appropriations Committee Report L anqguage (H.Rpt. 106-645)

[tem

Bone Diseases -- The Committee urges NIDDK to enhance research on osteoporosis and other
disorders of calcium metabolism, including rend ogeodystrophy, which ocaurs in paients with
chronic kidney disease. NIDDK isalso encouraged to enhance its efforts in the areasof nutritional
and hormona influences on calcium and skeleta status and functional genomicsin bone. The
Committee encourages the Institute to work with NCI to focus on cancer that spreads to bone.

(p.67)

Action Taken or to be Taken

TheNIDDK has astrong program on bone and mireral research. This program encompasses both
basic and clinical research on hormona regulation of bone and minera metabolism in health and
disease. Areas of support include endocrine aspects of disorders affecting bone, including
osteoporosis, Paget’s disease, renal osteodystrophy, hypercalcemia of maignancy; the progression,
diagnosis and therapy of parathyroid disorders, including primary and secondary hyperthyroidism;
studies of calcium bal ance, absorption, metabolism, and excretion; basic and clinicd gudies of
vitamin D; the effect of cytokines (proteins released by a cell that act as mediator s of an immune
response), growthfadors, hormones and their receptors on bone metaboliam; and the role of
developmental factors inbone formation.

Bone represents atarget for metastasis of tumors originating inthe breast and prostae, with tunor-
derived growthfactorsor cytokinesdisrupting thelocal bone hormonral environment to give rise to
ingppropriate boneturnover. Inthe adult, akey hormone regulating bone minera baanceis
parathyroid hormone (PTH), which, together with its receptor, was identified and characterized
over many yearsby NIDDK-supported investigators, including NIDDK intramural sciertists.
Subsequert identification and characterization of the parathyroid hormone related peptide (PTHrP)
helped to pinpoint the cause of hypercalcemia of malignancy resulting from tumor-derived
production of PTHrPwhich leadsto calcium leaching from bones TheNIDDK currently supports
research on the role of hormones tha regulae bone metabolismin breast and prostate cancer.

In April 1999, aresearch solicitation, co-gponsored by the Nationd Cancer Institute (NCI),
NIDDK, National Ingitute on Aging (NIA), and Natioral Ingitute of Environmentd Health
Sciences (NIEHS), was issued to further research inthe hiology, developmert and progression of
malignant prostate disease This announcement was developed in regponse to recommendations of



the Prostate Cancer Progress Review Group, established to help the NIH define and prioritize the
national research agenda for prostate cancer. The ultimate goal of this solicitation is to further
understanding of key concepts of prostate cancer biology, and identify means to exploit such
information to prevent, diagnose and trea prostate cancer.

In December 1999, the NI DDK, National Ingitute of Arthritisand Musculoskeetd and Skin
Diseases (NIAMS), National Institute of Dental and Craniofacial Research (NIDCR), NIA, and
National I nstitute of Child Health and Human Devd opment (NICHD) issued a research solicitation
on receptors and signaling in bone health and disease. Diseases that affect bone, such as
osteoporosis and primary hyper parat hyroidism, result in gradual loss of bone and resulting thinning
of the bore (osteopenia), a leading cause of fracture inadults. Hormonesare mgjor regulators on
bone mass and osteopenia may result from alterations in hormone action, such as loss of normal
estrogen production in post-menopausal women, excessive production of PTH as in primary

hyper par athyroidism, or glucocorticoid excess as aconsequence of chronic seroid usein
immunosuppressivetherapy. Limited clinical trials have determined that hormone replacement can
partially mitigate or reverse the ogeopenia associated with menopause or primary
hyperparathyroidism. The use of estrogen/progesterone hormone replacement therapy has gained
wide acceptance inperi- and post-menopausal women, though not without undesired side effects.
Thedevelopment and use of Selective Estrogens Receptor Modulators (SERM S) has served to
partially offset the side effects while giving some degree of protection against post-menopausal
boneloss. Still other therapeutic agents have been devel oped that alter minerd content and/or
molecular structure of bone or that alter hormonal balances. It is hoped that this licitation may
further basic research in the area of hor mona regulation of bone cell structure and function and
posshbly lead to the development of thergpeutic agentsfor the treatment of diseases which adver sely
affect bone, including osteopoross and primary hyper parathyroidism.

Asaresult of NIDDK research initiatives, considerable progress has been made in understanding
the roles of hormones growth factors, and cytokinesinthe regulation of bone. New developments
in underganding hormonal mechanisms underlying the regulation of bone formation on one hand,
and bore loss onthe other, make it posshbleto develop new therapeutic agents to propely reguae
bone turnover and potentially rebuild bone.

The NIH sponsored a Consensus Development Conference in Osteopor osis Prevention, Diagnosis
and Therapy on March 27-29, 2000, in which the NIDDK participated. The pandl’s
recommendations for future research include identifying and intervening in disorders that can
interfere with pesk bone mass in children of ethnic divergty; improving diagnosis and treatment of
secondary causes of osteoporosis; collecting the data necessary to establishtesting guidelines;
developing qudity-of-life measurement tools; conduding randomized trialsof combination
therapies; and developing a paradigm for the managemert of fractures.

The NIDDK supports a number of research projects on the regulation of bone formation in renal
falure. Resultsfrom these studies are providing new ingghtsinto rend bone disease and will aid in
the development of effective strategies for prevention. The NIDDK also disseminates



informationfor dialysspatientsabout how highlevelsof phosphorous in the blood lead to loss of
calcium frombones, making them weak and likely to break, and how the body uses vitamin D to
help absorb caldum

Item

Cooley’ s Anemia-- The Committee has long supported research inthe area of Cooley’ sanemia.
Due to the numerous red blood cell transfusions that patientsrecdve, iron accumulaes in the major
organs, particularly the heart and liver. The effective removal of thisiron by chelating drugs
requires an accurate assessment of iron levelsin the patient. Accuracy isimpeded by the lack of a
high quality, non-invasive test to measure iron levels. The Committee understands that a new
technology has been developed which holds promise in addresdng this problem and urges NIDDK
to test its efficacy with Cooley's anemia patients through all availalde mechanisims, as appropriate.
The Committee remains interested in the research progress being made with regard to the
development of safe and effective iron chelator drugsthat are lesstroublesome than those currently
used, as well as the development of drugs for the regulation of hemoglobin syrthesis.  (p. 67)

Action Taken or to be Taken

In FY 2001, the NIDDK will convene awork shop to discussissues and to help in the design of the
mog effective goproach to norrinvadve iron measurement in paierts. The need for this type of
measurement has been long-recogni zed in thalassemia patientswho receive chronic dood
transfusions. More recently, sickle cdl anemia paientsat risk for stroke have been transfused more
regualy, and there has been congderation of iron measurementsinindividuals with
hemochromatosis mutations. T here are numerous ot her conditions where such measurement might
be us&ful.

The potential of several technologies will be discussed at the workshop. For many years,
thalassemia patients have had their liver iron stores assessed using a SQUI D (superconducting
guantum interference device), which has been shown to correlate well with biopsy results.

Another technology that has been proposed for such measurements is magnetic resonance imaging
(MRI). Several other methodshave also been considered, including nudear resorance scatering of
X-rays and computed tomography.

With regard to hemoglobin synthesis, the NIDDK d <0 will encourage new avenues of researchinto
the developmenta processesinvolved in the differential expresson of globin genes. The emphasis
ison underganding the mechanisms of regulation of fetal hemoglohin synthesis, and devel opmert of
new approaches of stimulation of fetal hemoglobin in patients with Cooley's anemiaand other
similar blood disorders.

One long-standing interest of the NI DDK is research aimed at the development of iron chelating
drugs for treatment of the iron overload of thalassemia, for which, currently, desferrioxamineisthe
only FDA approved therapy. Chronic treatment with thisdrug is cumbersome and painful and often
provides inadequate lifetime control of iron stores. Advancesrelated to an increased understanding



of molecular and biochemicd pathways of iron metabolism, understanding of fundamental
mechanisms of iron chelator action, and improved rational drug design techniques may offer an
opportunity to undertake amor e systematic gpproach to the problem faced by Cooley’ sanemia
patients. The NIDDK is continuing its substartial investment in this area, with anew drug, HBED,
developed under an NIDDK contract being evaluated for human trials  Application has been filed
with the FDA for invedigational new drug statusfor this compound and animal studes to dateare
extremely promising.

[tem

Diabetes -- Diabetes remains a leading cause of early death and disability and aff ects gpproximately
16 million Americans. The Committee urges NIDDK to significantly enhance itssupport of
diabetes research following the recommendations made in the Diabetes Research Working Group
report. NIDDK isfurther urged to focus increased resourcesfor research rdated to juvenile, or
Type 1, dabetes. A 1999 Inditute of Medidne report concluded that devd opment of a vaccine to
treat or prevert Type 1 dabetes would bring exceptionally high health and economic berefitsto
society and the Diabetes Research Working Group recommended that amgor effort be launched in
this area. The Committee encourages NIDDK, in collaboraionwith NIAID and NICHD, to
enhance research to develop a vaccine to prevent juvenile, or Type 1, diabetes. The Committee
requests that the Director of the Institute be prepared to provide a satus of thisinitiative a the
fiscal year 2002 appropriations hearing. The Committee also urges NIDDK, working with NHGRI
and NICHD, to erharce its effort to identify the genes associated with Type 1 d abetes and requeds
that the Director of the Institute also be prepared to provide a status of thisinitiative at the fiscal
year 2002 appropriations hearing. (p. 67)

Action Taken or to be Taken

In March 2000, the Department of Hedth and Human Services (DHHS) submitted areport to the
Senate Labor/HHS Appropriation Subcommittee describing many examples of new and significantly
expanded research initiatives undertaken thus far to exploit the scientific oppor tunities and meet the
research needs identified by the Diabetes Research Working Group (DRWG), especially asthey
relate to type 1 diabetes. In June 2000, the DHHS also submitted a report to the Congresson
trans-NIH research initiatives undertaken with special funds for type 1 diabetes research provided
by the Balanced Budget Act of 1997. Some exanples of program development are described
below.

In pursuing the extraordinary opportunity of islet transplantation research idertified by the DRWG,
the NIDDK, in a collaborative effort with the NIAID and the Juvenile Diabetes Research
Foundation I nternationa (JDRF), hasfunded six centersto develop improved protocolsfor idet cel
transplantation into humans. In addition, the NID DK Division of I ntramurd Research, in
collaboration with the Department of Defense, the NIH Clinical Center, and the Diabetes Research
Institute of the University of Miami, has initiated a clinical research program that will explore new
gpproachesto both kidney and idet cdl transplantation for diabetes. The NI DDK and the Juvenile
Diabetes Research Foundation Internationd are cosponsoring the Inmune Tolerance Network
(ITN) research initiative, spearheaded by the NI AID. TheITN will solicit, develop, implement, and



address clinical strategies and biological assays for the purpose of inducing and maintaining immune
tolerance in patients receiving kidney and idet transplants. The NI DDK Organ/Tissue Transplant
Resear ch Center will be one of ten centers participating in the ITN, which will adopt the
“Edmonton Protocol” for performing approximately 40 idet transplant procedures. This new
technique, devdoped by ressarchers at the University of Alberta, Canada, garnered international
headlines after the announcement that a number of patients with type 1 diabees treated with islet
transplants remained insulin free for up to 14 months following the procedure. The trid will
attempt to further assess the effectiveness of the technique and identify any long-term risks
associated with steroid-free immunosuppressive therapies. Researchers hope the trial will serveasa
platform for testing new treatments inwhich the permanent reversal of diabetes can be achieved
without the need for immune suppressng therapies. In addition, the NIDDK will support two
additional studiesto determine if one pancreas can provide sufficient idets for transplantation. The
“Edmonton Protocol” reguires two pancreatato yield suffident islet cdls for onetransplant.

Also in response to major DRWG recommendations, the NIDDK has several new or expanded
research initiatives planned for FY 2001 related to the pancreas and the betacell. In FY 1999, the
NIH initiated a project entitled, “Functional Genomics of the Developing Pancreas,” which will
identify nove genesuseful for devel oping straegies in beta cell replacement and modulati on of
autoimmune beta cdl destruction. The ongoing program will develop comprehensive microarrays
of genesexpressxed in thebetacell, dlowing invegigaions of gobal geneexpressoninidetsfrom
mouse models of diabetes and in islets from humans. Anexpression profiling database is under
development that will alow al investigator s access to these data, and will promote progress in the
differentiaion and regeneration of betacells In FY 2001, the NIDDK proposes to establish aBeta
Cell Biology Consortium to build upon the ongoing Functional Genomics of the D eveloping
Pancreas Consortium. The Beta Cell Biology Consortium will target the following research areas:
beta cell development, prospective identification and purification of pancreatic sem/progenitor cells
from the mouse and adult human, development of clonogenic assays for evaluating potential stem
cells from the mouse and adult human, evaluaion of pancreatic islets for transplantation, functional
imaging of the beta cell, and cdl culture models of the human pancrestic betacell. The NIDDK will
support a research initiative to develop a transgen ¢ nouse model to fud the devel opmert of
definitive assaysto determine whether pancreatic sem cdlsexig in the mouse and adult human in
response to recommendations from an NIDDK -sponsored conference.

Inthe area of the genetics of type 1 diabetes, the NI DDK and the JD RF held ameeting in
November 2000, to explore the establishment of a Type 1 Diabetes Genetic Consortium. Three
genome-wide scans for type 1 diabetes have recently been completed and have identified several
loci as containing a diabetes susceptibility gene. A combined andysis of these three datasets could
identify the most promising loci for further studies. The NIDDK may provide support for the
creation of acommon datebase and other analyses needed to foster this Consortium effort.

The NIDDK als supports a number of ongoing investigator-initiated studies on the epidemiology
and etiology of type 1 diabetes. Resultant data will provide clues as to the pathogenesis of type 1
diabges, the time course and charaderistics of the d sease and risk factors for progresson. Data
will dso assist in the design of inter vention strategies and the identification of populatiionsto be
tested infuture sudies



The NIDDK, in conjunction with the N ational Heart Lung and Blood Ingtitute (NHLBI) and the
National Ingtitute of Allergy and I nfectious Disease (NI AID), hasissued aresearch solicitation in
the area of gene therapy for type 1 diabetes and its complications based on recommendations from a
workshop heldin November 1999. Theworkshop, entitled “ Gene Therapy Approaches for
Diabetes and Its Conmplicaions,” was co-sponsored by NIAID, National Center for Research
Resources (NCRR), NHLBI, the American Diabetes Association, and the Juvenile Digbetes
Research Foundation Irternational.

Regarding vaccine devd opment, the NIH is actively pursuing research in theareaof a vaccine for
type 1 diabetes. In 1999, an Institute of Medicine report, “Vaccines for the 21% Century: A Tool
for Decison Making,” highlighted the need for vaccines for type 1 diabetes and other autoimmune
diseases. Much of the basic research on type 1 diabetes that the NIDDK supports will facilitate the
establishment of a solid knowledge base enabling the sl ection, devel opmert, and testing of
promising candidate agents for type 1 diabetes, including potentia ther apeutic vaccines and
preventive vaccines. In addition, the NIDDK, in collaboration with other NIH Institutes, supports a
type 1 diabetes primary prevention trial-- the Diabetes Prevertion Trial for Type 1 Diabetes (DPT-
1). The current number of clinical centers and associated networks of recruitmert/retention sites
for DPT-1 will be expanded to approximately 20 in order to complete the DPT-1 and to form the
basis of an enhanced network that will comprise the “Type 1 Diabetes TrialNet.” The TrialNet
centers will provide the patient population and infrastructure to test additional promising new
strategies to prevent or delay progression of type 1 diabetes. Also, the NIDDK recently released a
research solicitation on new strategies for the trestment of type 1 diabetes, including
immunomodulation therapies to reverse or arrest the disease. The NIAID andthe NIDDK, with
funds from the Balanced Budget Act of 1997, will be launching aprogram with the long-range
objective of developing vaccinesto prevent autoimmune diseases. Thisresearch initiative will
assure support, within this larger framework, for the immunologica groundwork needed for the
development of diabetes preventive approaches. Inaddition, representatives of the NIAID, NIDDK
and the Juvenile Diabetes Research Foundation | nternational met recently with public health
officials in Australia to coordinate their ongoing efforts to develop a vaccine for type 1 diabetes
with those efforts recently initiated in theU.S.

ltem

Type 2 Diabetes -- Programs tha raise avareness of diabees and its risk factors areinmportart to
improving thelivesof dl peopl e aff ected by diabetes. For example, many peopl e diagnosed with
type 2 diabetes don’'t show overt signs of the disease prior to diagnosis. Also, African Americans,
Hispanics, and Native Americans are at an increased risk for the disease. The Committee urgesthe
Ingtitute to continue to expand promising basic research and clinica trids to improve early
detection and treatment of diabetes, and to find a cure for the disease. (p. 67-68)

Action Taken or to be Taken

The NIDDK supports a number of research initiatives aimed at raising public awareness of diabetes,
including the Nationd Diabetes Education Program (ND EP), which the NI DDK supportsin



partnership with the Centers for Disease Control and Prevention, the Naional Center for Minority
Health and Health Disparity and 150 participating organizations In June 1998, the NDEP launched
a media campaign to disseminate the message that diabetes is serious, common, costly, yet
controllable. Because of the extremdy high incidence of diabetes inall minority groups, the NDEP
guickly moved to target these audiences, developing culturally-sensitive public health messages
tailored to secific minority groups. Complementing these education campaigns are the efforts of
the National Diabetes | nformation Clearinghouse (NDIC), established to increase knowledge and
understanding about diabetes among patients, health care professionals, and the public. The
NIDDK has also established a new Office of Minority Health Research Coordination which has
developed a strategic plan to strengthen research on diseases within the NIDDK mission that place
a disproportionate burden on minority groups, such as type 2 diabetes.

A magjor risk factor for the development of type 2 diabetesis obesity. The indtitute is coordinating
the Action for Hedth in Diabetes (Look AHEAD) Trid. TheLook AHEAD Trid will begin
recruitment in Spring 2001 of goproximately 6,000 obese patierts with type 2 diabetes at 16
locaions throughout the U.S. A goal of the trial is to have the overall ethnic and racial compostion
of the recruited patient population reflect the preval ence rates for diabetes in the U.S.

The Diabetes Prevention Program (DPP) is a large nmulticenter clinicd trial of primary prevention
strategies for patients at high-risk for developing type 2 diabetes. Thistrial is being conducted at 27
centers across the U.S. The DPP has now completed patient recruitment, with atotal of over 3,800
participants-45 percent of whom are from minority groups. We expect that findings from this
clincal trial will advance our understanding of the factors that lead to the devel opment of type 2
diabetes and aid in pinpointing effective prevention strategies for high-risk populations.

TheNIDDK is pleased to report ona number of new badc and clinical researchinitiativesboth
under way and planned with respect to research on or rdevant to type 2 didbetes. The NIDDK is
soliciting research on the following topics:. type 2 diabetes in the pediatric populations; new
therapies for diabetic foot disease mouse metabolic phenotyping centers for models of diabetes
complications; endothelia cell damage in complications of diabet es; development of the endocrine
pancreas, growth factorsin diabetes complications; and insulin signaling and receptor cross-talk;
treatment of type 2 diabetesin minority children; and the diabetes genome anatomy program.

In FY 2001, the NIDDK plansto support research in the areaof racia and ethnic disparitiesin the
incidence of digbetes complications. The goal of this research intiative is to determine whether
minority racial/ethnic populations continueto differ in their risk for microvascular and
macrovascular complications of diabetes, and, if so, the reasons for these differences. A second
research solidtationfor FY 2001 will support gudies in representative U.S populaions to
determine the reasonsfor disparitiesin the incidence of type 2 diabetesin minority racia/ethnic
populations.

In July 1999, the Diabetes Méllitus Interagency Coordinating Committee (DMICC) convened a
group of epidemiologists and pediatric endocrinologists to address the alarming increase of type 2
diabetes in children, especialy childrenfrom minority populations. Based on data presented at that
meeting, the NIDDK and the NICHD have issued a solicitation to stimulate research on the causes,



mechanism, prevention, and treatment of type 2 diabetes in children

The DMICC met in May 2000 with a committee of AmericanIndian tribal leaders to exchange ideas
on the probem of type 2 diabetes in American Indian children. Thegoal of thismeeting was to
foster cooperation between tribal Nations and diabetes investigators in the development of effective,
culturally sensitive agpproachesto prevention and management of diabetes. Asaresult of this
meeting, the NIDDK and NI CHD have planned a research initiative for FY 2001 that will
enoourage increased researchinthe prevention and treament of type 2 diabetes in minority
children, with a special emphasis on children from Native American communities.

Research intiatives the NIDDK plans to expand or extend in the future include the Type 2 Diabetes
Geretics Consortium; the National Diabetes Education Program; and the Family I nvestigation of
Nephropathy and Diabetes. The NIDDK has also agreed to co-sponsor the Bypass Angioplasy
Revascularization Initiative 11 (BARI 1) Clinical Trial and the Action to Control Cardiovascular
Risk in Diabetes (ACCORD) Clinical Trial with the NHLBI. These research initiatives will further
the goal of the NIDDK and the NIH to inprove theearly detection and treatment of diabees and to
find a cure for this devastating and costly disease.

[tem
Digestive Diseases-- .... The Committee continues to encourage NIDDK to strike anappropriate
bal ance between conducting basic gudies on digestive diseases and bringing those research findings

to the bedside inthe formof improved patient care. (p. 68).

Action Taken or to be Taken

Concerted efforts continue to bring forward into the clinical setting promising results of basc
studies from the laboratory. Through the use of an ongoing Program Announcement for planning
grants (RO3s), the Institute promotes pilot studies that will help pave the way to full-scale clinical
trials in digedive diseases These tridsare designed to provide a scientific basis for improvements
in the standard of care. The portfolio of clinical trials in digestive diseases has grown over the last
five years from lessthan $1 million yearly to more than $6 million yearly. It now incudes sudiesin
such diverse areas as functional bowel disorders, prevention of ulcer hemorrhage, esophageal
varices, upper gastrointestinal hemorrhage, and reduction of hepatitis C virus recurrence after liver
transplantaion TheNIDDK, working withthe CDC and other organizations, also plansto
establish a coordinated information program about hepatitis C in African Americans and
Higanic/Latino Americans. The goal of thisresearchinitiative isto identify additional needs of
patients, families and physicians and to develop messages and material s to address these needs.

[tem
Endoscopic Research -- The Committee is pleased that NIDDK is funding the Clinical Outcomes

Research Initiative. This national network of specialists in gastrointestinal diseases utilizes a
national endoscopic database to study important issues related to gastrointestinal endoscopy which



will form the basis for a variety of new clinical studies ingastroenterology. NIDDK is encouraged
to continue to support endoscopic research. (p. 68)

Action Taken or to be Taken

Asareault of aReques for Applications published last year, NI DDK has awarded agrant that will
support research activities generated by an established endoscopic data center. Working with a
number of clinical affiliates, the data center will provide endoscopic reports in multi-center studies
in aress such as Barett’s esophagus, colon surveillance for neoplasia, and chronic pancregtic
disease.

l[tem

Hepatitis C -- The Committeeis pleased that NID DK has made an award for alarge scale hepatitis
C dinicd trid that will involve over 1,000 patients and nine states around the country. T histrid,
known asthe HALT-C trid, is expected to yield important scientific discoveries regarding the
relatively low responserate to current hepatitis C trestments. The large number of individuals
involvedinthis trial offers significant opportunities for andllary gudies including the influence of
genetic factors, the rate and cause of viral mutations, and improved scientific knowledge to better
understand the wide range of reactions of hepatitis C patientsto treatment protocols. The
Committee urges NIDDK to enhance efforts to research these ancillary research opportunities. (p.
68)

Action Taken or to be Taken

The HALT-C trial will focus on means of prevertion of cirrhosis and liver cancer in hepatitis C
patients. Ancillary studies connected with the trial have been reviewed for potentia co-funding by
the National Ingitute of Allergy and I nfectious Diseases (NIAID) and industry. Using data
collected before, during and after therapy, the studies will focus on such areas as the non-invasive
assessment of liver fibrosis, how the hepatitis C virus replicates; risk factors for progression,
including nutrition, obesity, smoking, and alcohol; and the role of genetic diversity in diagnosis and
clinical management of hepatitis C.

[tem

Hypertension and Kidney Disease -- The Committee urges NIDDK to collaborae with NHLBI on
resear ch related to hypertenson and itsrelaionship to kidney disease through dl available
mechanians as gopropriate, including sponsoring aworkshop to define areas of research for
potertid joint projects The Committee requeds that the Director of the Institute be prepared to
testify on the progressin this area at the fiscal year 2002 appropriations hearing. (p. 68)

Action Taken or to be Taken

In the past and up to the present, the NIDDK and the National Heart, L ung, and Blood Institute
(NHLBI) have collaborated extensively on research activitiesrelated to hypertension and kidney



disease. For example, both ingtitutes have been conducting large-scale multicenter clinical trials—
the African American Study of Kidney Disease and Hypertenson (AASK) and the Antihypertensive
and Lipid Lowering Treament to Prevent Heart Attack (ALLHAT) Trial-on the treatment of
hypertension, addressing related but different research questions regarding the effects on kidney
disease. There has been periodic consultation between the staffs of the respective institutes
regarding these trids, aswel ason broader research issues reated to the prevention of chronic
kidney falure. 1ndeed, thetwo Ingitutes will be working closdy as the AASK and ALLHAT trids
are completed, planned for 2001 and 2002 respectively. Both trias will produce impor tant
information on how the treatment of hypertension affects the progression of rend disease. The
implications of these data for practice guidelines, for future intervention studies, and for our
underganding of hypertensive renal disease will need careful assessmert.

Another major area of cooperation isin understanding the fact that patients with chronic renal
insufficiency have accelerated rates of cardiovascular disease. The NIDDK is providing
supplementary funding to several large NHLBI projects (Action to Contradict Cardiovascular Risks
in Diabetes [ACCORD] and Bypass Angioplasty Revascul arization Investigations [BARI] 11
Diabetes Trial) tha will address thisissue. Asthe man protocols for these trials are finalized, there
will be consideration of ancillary studies that have the potential for enlarging understanding of the
interplay of diabetes and blood pressure levels and their treatment s as they affect rena damage and
function.

The NIDDK and NHLBI regularly participate in sponsorship of conferences that addresscomnon
areas of concern, anotable exampleof whichisarecent NIDDK sponsored workshop on
Cardiovascular Disease in Renal Disease Patients which included several speakers from NHLBI
who addressed epidemiologic strategies for studying the progression of renal disease. The NHLBI
and the NIDDK are also working closely in areas of common concern, for example the
cardiovascular complications of diabetes, where the ingtitutes have similar goasto develop and
distribute beter animal models to addressthisimportant public health problem.

A consideralde level of NHLBI-NIDDK cooperation and collaboration in relevant areas has existed
for over a decade, and this will continuewithout further stimulation Theideal time for a major
conference to identify new directions-both at the basic/clinical and population-based level sperhaps
liestwo to three years in the future, when the results of major ongoing studies are available.

Item

I nflammatory Bowel Disease -- ....The Committee continues to encourage NIDDK to give priority
consideration to investigation into the cellular, molecular, and genetic structure of 1BD,
identification of the genes that determine susceptibility or resstance to IBD in various patient
subgroups, and coordination and integration of basic investigations designed to clarify mechanisms
of action and disease pathogenesis into clinical trias, as described in the recent research agenda
developed by the scientific community entitled “ Challenges in Inflammatory Bowel Disease.” The
Committee recognizes the success of the digestive disease centers program in addressing awide
range of dsordersand encourages NIDDK to expand thisprogram with anincreased emphasis on
IBD. (pp. 68-69)



Action Taken or to be Taken

Inflammatory bowd disease (IBD) continues to bean areaof NIDDK researchemphasis Plans are
under way to organize aresearch workshop to be held in FY 2001 on the genetics of IBD. This
workshop is expected to result in issuance of a Request for Applications for a consortium on the
genetics of IBD that would be funded in FY 2002. To increase the effectiveness of research
intiativesin IBD research, theNIDDK is in the processof recruiting an expert in I1BD research to
lead thisactivity.

NIDDK currently supports 13 digestive disease research centers and has plarns to expand that
number to 14 centersin FY 2001. A new Digestive Diseases Research Center was funded in FY
2000 that focuses on infections of the gastrointestinal tract and their control. Two other centers
that conduct research in inflammatory bowel disease successfully recompeted for funding in FY
2001. Thesole focus of one of these Centersis researchin IBD.

[tem

Irritable Bowel Syndrome -- The Committeeremains concerned about the increasing frequency of
irritable bowel syndrome (IBS), a chronic conplex of disorders tha malign the digestive sygem.
These common dysfurctions strike people from all walks of life and result in tremendous human
suffering and disability. The Committee encourages NIDDK to provide adequate funding for IBS
functiona bowe disorders research through all available mechanisms, as appropriate, including
education/scientific symposiums. (p. 69)

Action Taken or to be Taken

NIDDK funding for research in functional bowel disorders has nearly doubled from FY 1996 to FY
1999. The Institute supported a scientific workshop on “Matility of the Digestive Tract” in 1998
that led to aresearch initiative on “Integrative Approaches to the Study of Moatility of the Gl
Tract.” This Request for Applications was co-supported by the Office of Research on Women's
Health and the American Digestive Health Foundaion. Seventeen grantswere funded as aresult of
this activity — four in FY 1999 and 13 in FY 2000. In follow-up to the Request for Applications,
the NIDDK plans to issue a Program Announcement in FY 2001 requesting grant applications that
would apply state-of-the art molecular techniques to enhance understanding of the enteric nervous
sygem, gadrointestinal motility, and motility disorders, egpecially thosethat affect children. To
date, 10 more grants have beenfunded in this area.

[tem

Interstitial Cystitis-- The Committee urges NIDDK to enhance research on interstitial cystitis (1C)
and further explore the many promising preiminary research findings on this chronic debilitating
disease. The Committeeis pleased that NI DDK has initiated a study of the epidemiology of 1C and
requests that the Director be prepared to provide a status of thisinitiative at the fiscal year 2002



gopropriations hearing. T he Committee encourages the Ingitute to expand minority enrollment in
clincal centers through all available mechanisms, as appropriate. (p. 69)

Action Taken or to be Taken

The NIDDK recently implemented a resear ch initiative entitled “Epidemiology of Chronic Pelvic
Pain of the Bladder and Interstitid Cydgitis.” The FY 2001 awards that will result from this activity
will include longitudinal epidemiology studies on the incidence of syndromes associated with pelvic
pain and chronic urinary symptoms. There are relatively few minority women in the Ingtitute’s
current interdtitial cydtitis study centers, even though some of these programs serve populations
with substantial minority representation. It isnot clear whether this represents genuine differences
in the incidence of the disease or differencesin hedth care availability and referral patterns. The
studies being encouraged by the research intiative should address theseissues, and dlow targeted
approaches to the popul ations most impacted by this disease.

In October 2000, the NID DK supported an international research symposium on interstitia cystitis
and bladder research. This meeting presented new findings on the cell biology, neurobiology,
genetics, and immunology of the urinary bladder, as wdl as reports of recent findngs on biomarkers
in interstitial cystitis and other bladder disorders. Descriptionsof potentially associated syndromes
were presented, aswell as novd thergpeutic approaches. Futurediredions for researchwere
identified.

l[tem

Kidney Disease Education -- . . . .The Committee urgesNIDDK to enhance its education efforts to
bring advances in medical care to the public. The Committee requeststhat the Director of the
Institute be prepared to testify on thisissue at thefiscal year 2002 appropriations hearing.

(p. 69)

Action Taken or to be Taken

NIDDK will cortinue planning a Naional Kidney Disease Educaion Program by sponsoring oneor
more planning conferencesinvolving researchers, voluntary and professional organi zations, health
care providers and public health practitioners from academia, government, industry and groups
representing diverseracial and ethnic populations NIDDK will estaldish an executive conmittee to
focus the program’s overall vision, goal, objectives, and direction, and to document the science base
for an education program, including incidence, prevaence and the current environment for the
diagnosis, prevention, and treatment of kidney disease.

In July 2000, the NIDDK convened an ad hoc Kidney Disease Education Task Forceto obtain
advice from acadre of individuas with substantia expertise in health policy, education, and
preventive medicine. Thegroup identified areasof consensus that are appropriate sarting points
for an education or outreach program, areas that may be ripe for consensus, and areas needing
further research. The group placed high priority on developing outreach programs targeting high-
risk minority populations, especidly African Americans, Native Americans, and Hispanic



Americans emphasizing treatments for which scientific consensus already exists.

Item

Kidney Genome Anatomy Program --. . . . The Committee encourages NI DDK to explorethe
feagdbility of creating a kidney genome anatony programto determine which genesare
expressed/suppressed in kidney disease. (p. 69)

Action Taken or to be Taken

The NIDDK is supporting resear ch programs that encourage exploration into the genetic
components of kidney diseases and development of new technologies for this purpose. Around the
world, the study of genetic expressonand molecular interactionsisleading to new insightsinto
many kidney diseases. In FY 2001, the NI DDK will establish Biotechnology Centersthat will
provide genomic profiling resources to investigators. The kidney research community is expected
to be well represerted in thiseffort. 1n addition, NIDDK scientists have located and sequenced two
genesfor polycystic kidney disease (PKD), and now are pursuing sudy of the complex of genetic
mechanismsthat influence the severity of PKD. Thelngtitute aso is sponsoring research on genetic
factorsin the developmert of the kidney disease caused by diabetes. Through the “Familial
Investigation of Nephropathy of Didbetes (FIND)” program, new gene sequencing techniques will
be used to study kidney function and kidney failure. In FY 2001, the NI DDK plansto expand the
FIND study to create a sample repository and to create immortalized cell lines from each recruited
patient as a renewable resourcefor DNA for genetic analyses, to include additional minority
patients, and to expand the FI ND sample by addition of the well-phenotyped patients from the
Ingtitute’s African American Study of Kidney Disease and Hypertenson Trid.

Alsoin FY 2001, the NIDDK will pursue investigations of genes that are relevant to the kidney by
begiming to expand the Institute’s ongoing Diabetes Genome Anatomy Program (DGAP) to
include not only the pancreas, but also other major organ systems aff ected by diabetes and its
complications. Diabetesisthe most common cause of end- tage kidney disease requiring didyss in
the U.S. The development of DNA array libraries and bioinformatics tools applied to normal and
pat hological conditions of the kidney and the endocrine, cardiovascular, genitourinary,
musculoskeletal, and peripheral nervous systems should contribute to abetter understanding of
human physiology and spur devel opment of diagnostic tools and therapeutic approaches aimed at
reducing the burden of diabetes and its complications, including kidney disease.

In FY 2001, the NI DDK will sponsor aworkshop entitled “Rena Genomicsin the Post-Genomic
Era,” which will present state-of-the-art genomic and gene profiling methods that can be used to
simplify gene discovery in the post-genome era Theworkshop will alo discuss methods for
sudying generegulation, transcription, and function using advances gene profiling and proteomic
approaches. The NIDDK has also established a strategic planning group on “ Genetics, Genomics,
and Bioinformatics’ to help guide its future research efforts in these important ar ess.



Item

Liver Transplantation -- The Committee is aware of the significant and continuing shortages of
livers available for transplantation, and therefore urges NIDDK to enhance research efforts that
would facilitate the success of liver transplantation and the number of livers available for
transplantation. The use of living liver donors may be one of the most important surgical and
scientific breakthroughs that can assist people in the need of liver transplants. The Committee
urges NIDDK to enhance efforts in this area through all available mechanisms, as appropriate,
including sponsoring a state-of-the art conference to address the many questions surrounding this
medical procedure. In addition, the Committee is aware that almost 100 percent of individuals,
who have liver transplants with hepatitis C as the primary indication, become re-infected with the
hepatitis C virus. While the severity of the re-infection typically can be controlled, approximately
10 percent of the cases develop severe chronic hepatitis within 2 years. NIDDK is urged to
enhance efforts to minimize the re-infection rate including the evaluation of therapeutic agents that
offer the potential for controlling hepatitis C re-infection. (p. 69-70)

Action Taken or to be Taken

The NIDDK sponsored a clinical research workshop on living donor liver transplantation (LDLT)
December 4-5, 2000. The workshop dealt with the current status of LDLT in the United States;
technical, medical and ethical issues; and the needs for further research. A major focus will be
means of increasing the availability of liver transplants to more Americans, and particularly
minority populations. The Institute continues to promote research in the area of re-infection of
hepatitis C virus following transplantation. A Program Announcement was issued that encouraged
experienced and new investigators to submit planning grants on methods for preventing the
recurrence of hepatitis C infection after liver transplantation; two applications were awarded, one
on prevention of hepatitis B and one on prevention of hepatitis C. During the two years of these
planning grants, NIDDK staff worked closely with the investigators to develop a rigorous and
practical protocol for a full-scale prevention study. These full-scale trial applications will be
submitted and reviewed in the next year. NIDDK also continues to fund a long-term study on the
outcome of hepatitis C after liver transplantation as a cooperative agreement and extension of the
Liver Transplantation Database. This long-term study will help define the factors that predict
recurrence of hepatitis C and help design interventions that might either prevent or ameliorate
recurrent hepatitis C.

[tem

Pediatric Digestion and Motility Disorders -- The incidence of digestion and motility disorders in
children often go unrecognized and misdiagnosed and lead, in some cases, to extreme debilitation
and death. The Committee encourages NIDDK to enhance research efforts to prevent, treat, and
ultimately cure for these disorders in children. ( p.70)



Action Taken or to be Taken

In January 1999, following a workshop on “Motility of the Digestive Tract,” the NIDDK issued a
Request for Applications for research on “Integrative Approaches to the Study of Motility of the
Gastrointestinal Tract.” The research solicitation encouraged basic and clinical research to identify
effective diagnostic modalities and treatment interventions for motor disorders in adults and in
infants and children. The research initiative was co-sponsored by the American Digestive Health
Foundation and the NIH Office of Research on Women’s Health. Seventeen grants will be funded
as a result of this Request for Applications. In follow up to this effort, the NIDDK plans to
stimulate more research in motility disorders with the issuance of a Program Announcement
requesting applications that will apply state-of-the-art molecular techniques to enhance knowledge
of the enteric nervous system, gastrointestinal motility, and motility disorders, especially those that
affect children. To date, ten more grants have been funded in this area.

Item

Pediatric Kidney Disease -- . . . . the Committee encourages NIDDK to enhance its research
efforts on the prevention and treatment of chronic renal failure and end-stage renal disease in
children from all causes, including diabetes, hypertension, genetic kidney disease and disorders of
renal development through all available mechanisms, as appropriate, including convening a
scientific meeting to review the pediatric liver [kidney] disease research agenda. NIDDK also is
urged to focus on new approaches to enhance or accelerate recovery from acute renal failure, which
commonly occurs in hospitalized pediatric patients and accounts for substantial sickness and death.
The Committee urges NIDDK to enhance research to find ways to prevent, treat, and cure pediatric
liver [kidney] diseases through all available mechanisms, as appropriate, including convening a
scientific meeting to review the pediatric liver [kidney] disease research agenda (p. 70)

Action Taken or to be Taken

The NIDDK interprets the language cited as pertaining to pediatric kidney disease, as stated in the
heading. The NIDDK has sought to encourage research on normal kidney development and on
pediatric kidney disease through several recent activities: (1) The FY 1999 research initiative on
“Diabetic and Non-Diabetic Nephropathy Susceptibility Genes” funded eight research grants to
identify new strategies to prevent or delay the development of progressive renal disease leading to
chronic renal failure; (2) The FY 1999 research initiative on “Polycystic Kidney Disease:
Innovative Imaging to Assess Progression” is supporting research to identify and test the accuracy
and reproducibility of medical imaging techniques, as well as the identification of surrogate
markers of disease progression, which should lead to the planning and testing of clinically
appropriate interventions for polycystic kidney disease; (3) The FY 1999 research initiative on
“Interdisciplinary Centers for Polycystic Kidney Disease Research” is supporting expansion,
through four centers, of the basic research infrastructure in PKD. It is envisioned that this will in
turn enable clinical studies to evolve more rapidly; (4) The NIDDK sponsored a meeting in
November 2000 of the Task Force for an Interventional Trial in Pediatric Focal Segmental
Glomerulosclerosis (FSGS). FSGS is an irreversible glomerular process which produces steroid-
resistant nephrotic syndrome and has a great risk of progression to end-stage renal disease. There
have been several recent insights into the genes responsible for the familial forms of this disease.
The Task Force will discuss the criteria for inclusion and the nature of potential interventions for a
clinical trial on FSGS of unknown origin in children, including drugs such as cyclosporin.



children, induding drugssuch as cyd osporin.

The NIDDK will continue to expand research on pediatric kidney diseases based on recent and
emerging scientific opportunities. As part of the NIDDK'’s long-range planning process, seveaal
broad goals have been identified as of particular importance for research on pediatric kidney
diseases. These goalsare outlined in a 1999 drategic planning report of the NIDDK Task Force on
Pediatric Nephrology Research. The | ngtitute will consider the recommendations contained in the
Task Force sreport in developing future program resear ch initiatives in pediatric nephrology.

[tem
Polycystic Kidney Disease --. . .. The Committee urges NIDDK to pursue al of the new avernues
of fundamental undergtanding that have cometo light and to implement to the fullest extent possible

the PKD Strategic Planning Workshop Report developed by NIDDK in fiscal year 1999. (p. 70)

Action Taken or to be Taken

In November 1998, the NI DDK and Palycystic Kidney Research Foundation sponsored a Strat egic
Planning Conference for PKD research. A resulting report recommended three opportunitiesfor
expansion of NIH PKD research. The NIDDK moved to develop and implement three research
intiatives two of which address recommendaions in the report.  First, in FY 1999, the Institute
issued a request for applications to encourage devel opment of stae-of-the-art imagng methodsfor
PKD. The primary goal of this research intiative is to test whether imaging techniques can provide
aufficiently accurate and reproducible markers of progresson of rend disease in PKD to permit
their usein clinical trials. The NIDDK funded the Data Coordinating and Imaging Analysis Center
and, in FY 2000, funded three Participating Clinical Centers. In FY 2001, the NIDDK plans to add
ultrasound imaging methods and increased investment inimage processing algorithmsto this
ongoing study. The second research initiative established four Specidized Centersfor Polycystic
Kidney Disease Research in FY 1999. These Centers are expanding the basic research
infrastructure in PKD. The studies should foster and extend the development of new approaches
into the causes, early diagnosis, and improved treatments for PKD. The products of this research
should fecilitate the pace at which clinical studiescan evolve.

New in FY 2001 is a planrned research initiative for a multi-center intervertional clinical trial to
asessthe bed strategy for reducing morbidity and mortdity in PKD. A cohort of 2,000 patients is
expected, with a planning phase beginning in FY 2001. T he main issuesto be addressed are the
optimum target levels for blood pressure control, and whether angiotensin-converting enzyme
inhibitors offer superior berefit over other antihypertensve agents in slowing the progression of
PKD.

Item

Prostatitis--. . . .The Committee urges the Institute to expand involvement in studies of various
minority groups through all mechaniamsavalable, asappropriae, including the solicitation of



applications from investigators with diverse backgrounds. The Committee alo encourages NIDDK
to expand outreach effortsto include educational materias directed at primary care physicians, the
urology community, and patients and the general public. (p. 70/71)

Action Taken or to be Taken

The NIDDK issupporting severd new research activitiesrelated to prodatitis. One, the Chronic
Progtatitis Collaborative Resear ch Network, is developing and following a cohort of patients who
meet the NIDDK definition of chronic prostatitis, which can be used to clarify the clinical and
epidemiologica characterigtics of thisdisorder. In FY 2001, the Network will be expanded by
additionof new dinical fecilities to strengthenthe recruitment of African American men with
chronic prodatitis Additional support will be provided to other centerswith access to minority
populations to provide support for personnel trained in minority recruitment. Patient recruitment at
these clinical centers will significartly inarease theenrollment of minority patients in the Nework
cohort and ergble statidically significant data analyses The NIDDK also plars to support
expangon of the Network to permit randomized, double-blinded, placebo-controlled trids of
innovative approaches to the treat ment of chronic prostatitis.

The NIDDK and the American Progtatitis Foundation hosted the third annual meeting of the
International Progtatitis Collaborative Network in October 2000. This meeting reviewed current
advances in the basic and clinical science of chronic prostatitis and continued development of an
international cohort of patients who fit the NIDDK criteriafor the disease. This meeting fostered
international discusson and collaboration in research on chronic prostatitis.

[tem
Urological Diseases--. . . . The Committee continues to encourage NIDDK to enhance its research
on the prevention, diagnosis, and treatmernt of urological diseases. The Committee also urges

NIDDK to evaluateitsurology research programto determine if it ismeeting the puldic health
needsinthisarea. (p. 71)

Action Taken or to be Taken

The NIDDK isestablishing a Progress Review Group (PRG) for bladder diseases, which will serve
asatask force for amgor strategic review of current NIDDK programs in bladder research, and
also to develop the future research agenda for bladder research a the NIDDK and NIH. Prominent
members of the sdentific, medical, and advocacy communities will comprise the PRG. Thelngitute
convened a preliminary meeting of the PRG in February 2001, and plansto hold alarger meeting
later in 2001.

The NIDDK recently has implemented, expanded, or planned several research initiatives that



address urol ogical diseases. For example, theNIDDK hasinitiated an epidemiol ogic study of
bladder diseases and disorders, called “Urologic Diseases in America.” Anaward for this database
project is antidpated for FY 2001. Inaddition, the Ingitute recently implemented an activity to
encourage research on the gpidemology of dironic pain of thebladder andinterditid cystitis.
Awar ds for cooperative agreements, up to atota of $1.5 million, will bemadein FY 2001. Also, in
FY 2001, the Inditute plans to expand its Urinary Incortinence Treament Network to allow
additiona important clinical studies. The Network will assessthe long-term outcomes of the most
comnonly used interventions to correct urinary incontinence in adult women and the utilization of
concomitant medicd and behaviord therapy.

In FY 2001, the NIDDK will launch an information program, called the “Urinary Incontinence
Awareness Campaign,” to reach African American and Hispanic and L atino American women,
especialy those with diabetes. The Ingtitute is planning to develop additional cultur aly-sengtive
messages and materias, working with public and privat e part ners representing African Americans
and Hispanic and Latino Americans to identify additional information needs of patients, families,
and physicians.

ltem

Urological Diseases--. . . . The Committee urgesNIDDK to increase its research into progate
growthfacors and related issues toward the goal of improved diagnostic and treatment tools for
BPH as well as prostate cancer and prostatitis. (p. 71)

Action Taken or to be Taken

In FY 2000, the NIDDK undetook severd research initiativesto encourageinvedigations of

prostate growth:

. TheNIDDK, National Ingitute on Aging, National Cancer Institute, and National Ingitute
of Environmenta Health Sciences implemented a joint research initiative to explore the
undelying mechanism(s) of action of hormonesand growth factors in the regulation of
prostate development, growth, and tumor development. Areas of focus that are envisioned
will include fundamental studies of hormone and growth factor action, including the
mechanisms of action of nuclear hor mones, the role(s) of nuclear accessory proteins and the
signd trangduction pahwaysimportart for nudear hormone action in prostate growth
factor action in prostate, including growth factors, binding proteins, receptors and signal
transduction pathways; examination of the patterns of gene expressonintheprosaein
vivo or in prostate cellsin response to hormone or growth factor action; and the
development and potentid use of hormone/growth factor analogs, agonists, or antagon4s
with potential dinical utility to modify prostate growth and tumor devel opment and/or
progression. Grants for this research will be awarded in FY 2001.

. The National Cancer Institute, NIDDK, and Natioral Ingitute of Environmentd Health
Sciences issued a Program Announcement to fund research on molecular epidemiologic
studies for advancement inundergdanding prostate cancer development and progression.
The purposeof thisresearchinitiative isto stimulae developmert and goplication of
biological markers of progtate cancer risk and tumor aggressiveness and for utilizetion in



chemoprevention studies. Of special interest are studies of markers to elucidate multiethnic
differences in prostate cancer susceptibility. Grants for this research may be awarded in FY 2001.

. The NIDDK and the National Institute of Environmental Health Sciences implemented a
joint research initiative to encourage research on cell-specific delineation of prostate and
genitourinary development, including studies on the development of new research tools and
methods to study development and biology of the prostate and genitourinary tract;
systematic assessment of gene expression in specific cell types in the developing prostate
and genitourinary tract; methods to tag individual cell types for purification, analysis, and
characterization; tools to manipulate gene expression in vivo in individual cell types; and
development of clinically relevant cell lines. Grants for this research were awarded in late

FY 2000.
In FY 2001:
. The NIDDK is planning a research initiative on alternative and complementary therapies

for symptomatic benign prostatic hyperplasia (BPH). Alternative medicine approaches to
the treatment of disease are particularly heavily utilized for conditions that affect quality of
life. The symptoms commonly associated with BPH have become a major target for
utilization of alternative therapeutic agents. This research initiative will develop a
collaborative research group to assess the efficacy of widely used alternative and
complementary strategies for treatment of BPH and to compare these agents with FDA-
approved drugs for the treatment of this condition.

. In September 2000, the NIDDK co-sponsored a meeting entitled “Prostate Growth and
Aging.” The National Institute on Aging was the primary sponsor. The goals of the
conference were to ascertain the current state of knowledge in the area of prostate growth,
specifically as it relates to the aging process, by inviting experts in both the basic and
clinical sciences with active research in those areas; to evaluate gaps in knowledge and
research; and to ascertain where future research should be emphasized. New areas for
research were identified and described. This information will be used to develop future
prostate research plans.

With regard to prostatitis, the Institute-supported Chronic Prostatitis Collaborative Research
Network is developing and following a cohort of patients who meet the NIDDK definition of
chronic prostatitis, which can be utilized to characterize the clinical and epidemiological
characteristics of this disorder; and is beginning innovative therapeutic interventions in persons
who meet the criteria for chronic prostatitis. In FY 2001, the Network will be expanded by
addition of new clinical facilities to strengthen the recruitment of African American men with
chronic prostatitis. The Network will also be expanded to allow randomized, double-blinded,
placebo-controlled trials of innovative approaches to the treatment of chronic prostatitis. In
October 2000, the NIDDK and the American Prostatitis Foundation hosted the third annual
meeting of the International Prostatitis Collaborative Network.



Item

Urological Diseases -- The Institute held a conference two years ago to identify research issues
and needs related to women’s urological health. The Committee is concerned with the need for

further progress and urges the Institute to implement the conference recommendations. The
Institute should be prepared to testify on the progress of this initiative at the fiscal year 2002
appropriations hearing. (p. 71)

Action Taken or to be Taken

The 1998 conference, entitled “Beyond Hunt Valley: Research for Women’s Health in the 21st
Century,” included a discussion of urologic diseases in women--urinary incontinence, pelvic floor
disorders, urinary tract infections, and interstitial cystitis. This meeting identified gaps in
knowledge about these diseases, and identified priority areas of research that require further
investigation.

While the NIDDK has implemented many research initiatives during the past decade with the
objective of learning more about these urologic diseases in women in order to develop improved
methods for diagnosing, treating and, ultimately preventing them, the conference provided impetus
for further expansion of NIDDK program activities related to women’s urological health. Recent
examples include two FY 1999 research initiatives to enhance the scope and effectiveness of
research in the area of urological diseases, and specifically to intensify investigator-initiated
research, attract new investigators to the field, and increase interdisciplinary research:

. The NIDDK funded 11 research grants to study basic bladder biology and interstitial
cystitis.
. The NIDDK led an NIH-wide effort to develop a network of multidisciplinary clinical

centers and a biostatistical coordinating center that will focus on effective treatment
strategies for women with urinary incontinence. This project will be expanded in
FY 2001.

In FY 2001, the NIDDK is strengthening its efforts in several ways such as:

. Establishing a Progress Review Group for bladder diseases, which will serve as a task force
for a major strategic review of current NIDDK programs in bladder research, and also to
develop the future research agenda for bladder research at the NIDDK and NIH.

. Funding grants to establish a multi-center collaborative study of the epidemiology of
chronic pelvic pain of bladder origin and interstitial cystitis.
. Implementing an epidemiologic study of urologic diseases, including interstitial cystitis, in

the United States. Information provided from this study, called “Urologic Diseases in
America,” is essential to permit the NIH to effectively and efficiently plan future research

in urology.

. Planning to expand its Urinary Incontinence Treatment Network to allow additional
important clinical studies.

. Launching an information program, called the “Urinary Incontinence Awareness

Campaign,” to reach African American and Hispanic and Latino American women,
especially those with diabetes.



diabetes.
. Supporting an inter national resear ch symposium on interstitial cystitis and bladder research.

The NIDDK also will be working with its National Advisory Council to give special funding
consideration to grants addressing women’'s urologic health.

Item

Urological Diseases-- The Committee remains concerned by the absence of research support for
seveal criticd aresas of urology incdluding mae infertility and impotence, pediatric urology,
especially congenita anomdies of the genitourinary tract, and kidney stone disease. NIDDK is
urged to define the research needs and prioritiesin these areas as part of itsoveral evauation of the
urology research program. (p. 71)

Action Taken or to be Taken

In recent years, the NIDDK has supported basic research and has undertaken sveral research

initiatives to address problenms in men’s urologic health. These include:

. A FY 1998 research initiative entitled “ The Effect of Diabetes on the Urinary Bladder and
Erectile Function.” Six grants were awarded for this research.

. Support of some of the fundamertal research leading to the use of sildenafil (Viagra™) for
the treatment of impotence.
. Support of over 20 research grantsthat address the problem of kidney stone disease. The

Institute sponsored a scientific workshop in December 1998 on stone disease, and convened
another in November 2000 that focused on new research directions in hyperoxalosis and
calcium oxalate gone dea. Thismeeting provided aforum for new findingsin oxalate
kidney stone disease, including new animal models, the role of the bact erium oxalobacter in
the prevention of stone disease, tissue response to stone formation, genetics, and clinical
issues.

Thelnditute has a research initiative planned that will examine genetic factorsthat may contribute

to stone formation.

In addition, the NIDDK plans to consult with the urologic scientific community to define research
needs and prioritiesin the areas of male infertility and impotence, and congenital anomalies of the
genitourinary tract, and will be working with its National Advisory Council to give special emphass
to grants addressing male urologica diseases research.



National Institute of Diabetes and Digestive and Kidney Diseases
SIGNIFICANT ITEMSIN HOUSE, SENATE, AND CONFERENCE
SENATE

FY 2001 Senate Appropriations Committee Report L anquage (S. Rpt. 106-293)

[tem

Behavioral and Social Science Research for Diabetes -- The Committee would like to learn more
about NIDDK’ s plans for setting behaviord and socid sciencesresearch agendafor diabetes. In
particular, the topics of diet and the prevention of obesity have prompted discussion during the
Committee' shearings. According to some edimates, the prevalence of childrenwho are
overweight has nearly doubled over the past 20 years, and minority groups are disproportionately
affected. NIDDK is encouraged to continue to partner with the Office of Behavioral and Social
Sciences Research and other ingtitutes, to support basic and applied research on prevention and
treatment of this problem. In addition, NIDDK is encouraged to explore partnerships with other
institutes on health servicesdelivery researchthat can improve communication among health
providers, and between health providers and their patients, to enhance treatment for diabetes. (p.
126)

Action Taken or to be Taken

Behawvioral factors play a mgjor role inthe current management of diabetes and its complications.
For example, the NIDDK -supported Diabetes Control and Complications Trial and the United
Kingdom Prospective Diabetes Study demondrated that keeping blood sugar levdsas dose to
norma as possible slows the onset and progression of the complications caused by diabetes. In
order to optimize blood glucose cortrol with the treaments currently avail able, patients with
diabetes must follow a ted ousand complex regimen of glucose monitoring, insulin injection and/or
oral medication, and strict diet regulation. Successin achieving such control is challenging and
often depends on changing the behaviors of patients, physicians and those at risk for developing
diabetes. The NIDDK supports substantial basic and clinical research aimed at developing
successful behavioral interventions to produce sustained changes in lifestyle behaviors.

For exampl e, the NIDDK supports research on integration of diabetes sdf-care management; food
purchasing behavior among adults with diabetes; the role of cognitive behavior therapy in improving
glycemic control; preventing depression in patients with diabetes; and the design of interventions
easily implemented in primary care sttings. Al0, the objective of the NIDDK-supported Diabetes
Prevention Program (DPP) isto prevent or delay the development of type 2 diabet es among
persons at high risk using interventions designed to improve abnorma glucose metabolism. One
arm of this study consists of an intensive regimen of diet and exercise. As nearly 45 percent of the
study participants are from minority populations, other research questions

the DPP hopes to answer include consistency of the effects of such an intervention across ethnic,
age and other subgroups and demographic, clinical, biochemical and psychosocial parameters that



predict response to thisintervention.

Obesity, a mgor cause of morbidity and mortdity inthe U.S., isalso a risk factor for the
development of type 2 diabetes. The NIDDK supports behavioral research directly rdaed to
obesty and type 2 diabetes, including gudies of appetite behavior, eating paterns determinants of
energy intake and physical activity, aswell as lifestyle modification for weight loss and weight
management. Acting through the NIH Nutrition Coordinating Committee, NI DDK led the
development of atrans-NIH obesity prevention research initiative. We antidpate that the awards
made in FY 1999 and FY 2000 will lead to the development of nove approachesto prevent obesty,
particularly in minority populations and women.

The Action for Health in Diabetes (Look AHEAD) Trial, amgjor randomized multicenter clinical
trial, will examne whether interventions such as community care and intense lifestyle changes can
produce sugdained weight |0ss in obese individual swith type 2 diabetes in order to improve health.
The NID DK will strongly encourage the recruitment of individuals from minority groups to this
study because of the dispr oportionate burden of type 2 diabetes and obesity in the population.

In July 1999, the Diabetes Méellitus Interagency Coordinating Comnittee (DMICC) convened a
group of epidemiologists and pediatric endocrinologists to address the alarming increase of type 2
diabetes in children, especially childrenfrom minority populations. Based on data presented at that
meeting, the NI DDK and the NICHD have implemented aiinitiative to stimulate research on the
causes mechanisms prevertion, and treatmert of type 2 diabetes inchildren

The DMICC met in May 2000 with a committee of American Indian tribal leaders to exchange ideas
on the proddem of type 2 diabetes in American Indian children. Thegoal of thismeeting was to
foster cooperation between tribal Naions and diabetes investigators in the development of effective,
culturally sensitive approachesto prevention and management of diabetes. Asaresult of this
meeting, the NIDDK and NI CHD have planned a resear chinitiative for FY 2001 that will

enoourage increased researchinthe prevention and treatment of type 2 diabetes in minority
children, with a specia emphasis on children from Native American communities.

The NIDDK isaso planning a number of new research initiatives over the next few years, including
pilot gudies on obedty therapies in minorities and clinical trials in prevention of obegty in minority
populations. The later activity will begin with a workshop to assess future prevention strategies
worthy of pursuit, including physicd activity and social and environmental changes.

In January 2001, the NIDDK, NIMH and the NIH Office of Behavioral and Social Sciences
Research will present findings on the relationship between depression and related mental disorders,
and chronic diseases including diabetes, rena disease, and obesity. In cooperation with the NIA,
the NID DK will hold ameeting of the DM ICC to focuson “Diabetes and Aging: From Badc
Biology to Clinical Care.” This medting, to be held in January 2001, will bring together researchers
in the genetic, environmental, phenotypic, and pathogenic causes of type 2 diabetes

during the aging process. It will also bring together researchers looking at diabetes health care
among the elderly including disparities in diabetes treat ment among minority groups during the

aging process.



[tem

Bladder Disease --. . . . The Committeeis pleased that in 1999 the NIDDK co-sponsored the
Internationa Bladder Symposium. However, given the scope and severity of bladder diseases, the
Committee continues to be very concerned about the lack of support for bladder disease research
funding within the NIDDK. The Committee, therefore, urgesthe Institute to substantially increase
its research activity into bladder diseases through all available mechanisms. The Conmittee further
requests the issuance of arequest for gpplications in each of the major bladder disease areas and
urges the I ndtitute to support multi-center research initiatives. The Committee requeststhat the
Urology Program of the NIDDK, in collaboration with the bladder cancer program of the NCI
estalish aBladde Disease Tak Force. ThisTask Forceisrequested to make recommendations on
a 3-5 year research program within the Institute to increase research into the treatments and cures
for bladder diseases. The Committee further encourages the | ndtitute to report on the establishment
of the Task Force and its early recommendations during next year’s hearings. (p. 126)

Action Taken or to be Taken

The NIDDK isestablishing a Progress Review Group (PRG) for bladder diseases, which will serve
asatask forcefor amgor strategic review of current NIDDK programs in bladder research, and
also to develop the future research agenda for bladder research a the NIDDK and NIH. The
Ingtitute envisions that the PRG will be composed of prominent member s of the scientific, medical,
and advocacy communities. The Institute held a preliminary meeting of the PRG in February 2001,
and is planning a larger meeting to be held later in 2001.

While thebladder Progress Review Group will provide important recommendationsfor future
directions in bladde research beginning in late FY 2001, and will address each major bladder
disease spedfically, the NIDDK aready has implemented, expanded, or planned several research
initiatives that span these diseases For example the NIDDK has initiated an epidemiologic gudy
of bladder diseases and disorders, cdled “Urologic Diseases in America,” with award anticipated for
FY 2001. In addition, the Institute recently issued a Request for Applications to encourage
research on the epidemiology of chronic painof the bladder andinterstitial cystitis Awards for
cooperative agreements will be made in FY 2001. Also, in FY 2001, the I nstitute also is planning
to expand its Urinary Incontinence Treatment Network to enable additional important clincal
studies.

In FY 2001, the NIDDK will launch an information program, called the “Urinary Incontinence

Awareness Campaign,” to reach African American and Hispanic and L atino American women,
especially those with diabetes.

Item

Bone Disease —The Committee urges the Institute to focus more attention on osteoporosis and
other disorde's of calcium metabolian, including rend ogeodystrophy, which ocaurs in paients



with chronic kidney disease. Nutritional and hormonal influences on calcium and skeletal status
should also receive increased attention, as should functional genomics in bone. The Committee also
urges thelngitute to work with the National Cancer Institute to focuson cancer tha spreadsto
bone. (p.126-127)

Action Taken or to be Taken

Please refer to page 36 of this document for NID DK’ s response to this significant item regarding
“BoneDiseases.”

Item

Cooley'sanemia--. . . . The Committee urges the irstitute to acquire this technology for use in an
intramur a research protocol testing its efficacy with Cooley’ s anemia patients, while pursuing
opportunities to improve the equipment through the use of advanced materids and computer
applications. In addition, the Committee remains interested in the research progress being made
with regard to the development of safe and effective iron chelator drugsthat are lesstroublesome
than those currently used, as well asthe devdopment of drugsfor the regulation of hemoglobin
synthesis. (p. 127)

Action Taken or to be Taken

Please refer to page 38-39 of this document for NID DK’ s response to this significant item regarding
“Cooley’ sAnemia.”

Item

Diabetesin Hispanic Populations -- Hispanic Americans are disproportionately affected by
diabetes, with over 1.8 million aff ected by this disease. The Committee encouragesthe Institute to
undertake efforts to include this population in NI H studies and to expand research to understand
why diabetes disproportionately affects this population. (p.127)

Action Taken or to be Taken

Type 2 diabees, the form mos commonly seen in the Hispanic community, occurs at arate
approximately twice that in the non-Higpanic Caucasian population. Identification of the genes
involved in diabetes is important because gene discovery is amajor step leading to early diagnosis,
prevention, and improved treatments for diabetes. The NI DDK supportsthe San Antonio Family
Diabetes Study (SAFADS) in which investigator s hope to identify the genes that might result in

increased susceptibility to developing type 2 diabetes. Researchers have enrolled over 500
Mexican Americans from 31 families. Recently, a gene responsible for type 2 diabetes hasbeen
identified in the Mexican American population from Starr County, Texas.

The International Type 2 Diabetes Linkage Analysis Consortium originated in 1997 as a



collaborative effort to map genes reponsible for type 2 diabetes. This Consortiumis jointly funded
by the NIH and the American Diabetes Association. Currently, the Consortiumincludes
investigat ors representing 24 patient groups from five countries. Locationsin San Antonio and
Starr County (Texas), and San L uis Vdley (Colorado) include Mexican American familiesin the
genetic linkage analysis.

The Family Investigation of Nephropathy and Diabetes (FIND) is investigating genetic loci
associated with the presence and severity of diabetic kidney disease in Caucasian, African American,
Hispanic, and Native American populations across the U nited States. The NIDDK plansto expand
this study in FY 2001 to include more minority subjeas and to include usefu comparisons of
nephropathy susceptibility loci in the well-characterized patients and their familiesfrom the African
Ameicars Study of Kidney Disease and Hypetension (AASK) Trial.

The NIDDK has also taken steps to ensure appropriate representation of minority populations, such
as Hispanic Americans, in clinical tridson diabetes. The Digbetes Prevention Program (DPP) is
designed to find out whether type 2 diabees can be delayed or prevented. The DPP has completed
recruitment of over 3,800 participants—nearly 45 percent of whom are minorities. Of the over 3,800
participants, 609 (16 percent) are of Hispanic origin, including Mexican Americans, Puerto Ricans,
and Cuban Americars. The Action for Health in Diabetes (Look AHEAD) trial is designed to study
if interventions to produce weight loss in obese individualswith type 2 diabetes will improve health.
Investigators will analyze both fatal and non-fatal occurrences of heart attacks and strokes. The
Look AHEAD is expected to recruit approximately 6,000 patients with an overall ethnic and racial
composition to reflect the prevalence rates for diabetes inthe United States. It is expected that
Look AHEAD will include participants from a wide range of Higanic populations. The NIDDK
has also issued announcements to solicit research on expanding our under sanding of mechanisms
that contribute to racid and ethnic differences in the susceptibility to digbetes and on disparitiesin
the risk of developing diabetes complications.

Type 2 diabetes has traditionally been considered adisease of adults. In recent years, however, an
increasing number of children are being diagnosed with type 2 diabetes. In July 1999, the Diabetes
Médlitus I nteragency Coordinating Committee convened agroup of epidemiologists and pediatric
endocrinologist to addressthe darming rise in the incidence of type 2 digbetesin children, especidly
children from in minority populations—Hispanic Americans, African Americans and Native
Americans. The NIDDK issued a solicitation encouraging research that will lead to a new
understanding of why diabetes is occurring at increasingly younger ages in minority populations and
to encour age new approachesto prevent and treat type 2 diabetesin at-risk children. Applications
received in responseto this solicitation have been reviewed and the awards will include studies in
Higpanic populations. This researchinitiativeis co-gponsored by

National Inditute of Child Health and Human Development (NICHD). In FY 2001, the NIDDK
plansto support a researchinitiative onthe prevention and treament of type 2 diabetes in minority
children to further increase research in this area.

Complementing the many basic and clinical digbetesresearch programs of the NI H are critically
important diabetes education and infor mation programs--built on science-based messages. The
National Diabetes Education Program (NDEP) is a joint undertaking of the NIH and the CDC, with



over 150 public and private partners--including several Hispanc organizations. The NDEP has also
targeted Higpanic audiences with culturally-sersitive public health messagestail ored by minority
organizations who belong to the NDEP Partnership. The Hispanic/Latino campaign has won an
Award of Excellence fromthe Health Improvement Institute, as well as the 1998 Silver Mercury
Award from the International Academy of Communications, Arts and Sciences/MerComm, Inc.
Complementing these education campagrs arethe eforts of the National Diabetes Information
Clearinghouse (NDIC), established to increase knowledge and understanding about diabetes among
patients, health care professional, and the public. Many fact sheets and pamphlets about diabetes
are avadlable in Spanish formats.

[tem

Digestive Disease Centers -- . . .. . The Committee continues to encourage NIDDK to expand this
important program, with an increased emphasison inflammatory bowd disease. (p.128)

Action Taken or to be Taken

Please refer to page 45-46 of this document for NIDDK’ s response to this significant item regarding
“Inflammatory Bowel Disease.”

[tem

Digestive Diseases-- .... The Committee continues to encourage NIDDK to give priority
consideration to the following areas of IBD research (1) investigation into the cellular, molecular
and genetic structure of IBD, (2) identification of the genes that determine susceptihility or
resiganceto | BD in various patient subgroups, and (3) coordination and integration of basic
investigations designed to clarify mechanisms of action and disease pathogenesis into clinical trials,
asdescribed in the research agenda developed by the scientific community entitled “Challengesin
Inflammatory Bowel Disease.” (p. 128)

Action Taken or to be Taken

Please refer to pages 43 & 45-46 of this documert for NIDDK'’ s response to this significant item
regarding “Digedive Diseases’ and “Inflammatory Bowel Disease.”

[tem

End-stage renal disease -- The Committee understandsthat recent studies suggest that paients
with end-stagekidney disease are far more likely to have close family relatives withkidney disease.
Certain ethnic populationsin America aso have an increased risk of kidney disease. Hispanicsin the
western United States have afour-fold increased likelihood over Caucasian and Asan-Americans
for end-stage renal disease requiring dialysis. The increased likdihood for African-Americarsis at
least six-fold and in certain urban areas the likelihood isfar greater. The Committee encourages the



NIDDK to take advantage of these “familial dusters’ to create a kidney genome anatomy program
and to consider funding projects to make and sequence DNA libraries from normal and diseased
tissues. The Committee also encourages NIDDK to supply and inmplement the bioirformatics
required to link the gene fragments with gene names in NIH supported databases, and to provide
this information, with access to the clones, to the scientific community. (p. 128)

Action Taken or to be Taken

Please refer to page 48-49 of this document for NIDDK’ s response to this significant item regarding
“Kidney Genome Anatomy Program.”

[tem

Hepatitis C -- The Committee is aware that little is undergood about the mechanisms tha lead to
the transition of acute hepatitis C into its more chronic forms. Little is also known about the most
appropriate timeto begin treatment of those with hepatitis C to prevent the progression of the
disease. The Committee encourages the Ingtitute to invest additionda resourcesinto the causes and
treatments of this disease. (p. 128)

Action Taken or to be Taken

The NIDDK plansto co-fund ancillary sudieswith NIAID and industry based on alarge scde
clinical trial on hepatitis C -- theHALT-C trid. The gudies connected with the trial will use data
collected before, during and after therapy, to direct research in such areas as the non-invasive
assessment of liver fibrosis, how hepatitis C virus replicates; risk factors for progression, including
nutrition, obesity, smoking, and alcohol; and the role of genetic diversity in diagnosis and clinical
management of hepatitisC. Thelngitute aso isplanning a research initiative to address “ Hepatitis
Cin African Americans’ for FY 2001 to follow-up on a 1999 meeting on thistopic sponsored by
NIDDK in collaboration with the National Center for Minority Hedlth and Health Disparity,
Nationd Ingitute of Allergy and Infectious Diseases (NIAID), National Cancer Institute (NClI),
National Institute on Drug Abuse (NIDA) ard the Centers for Disease Control and Prevention
(CDO). Three interrelated Requeds for Applicationswill ask for grant applicationsto conduct a
clinical study of antiviral therapy in chronic hepatitis C that will include equal numbersof African
Americansand non-Hispanic whites. The focus of the study will be viral kinetics

during therapy as well as specidized studies of virology and host genomicsto help define the
phenotype of resistance to interferon therapy that is extremely common among African Americans
with hepatitis C.

[tem

HepatitisC -- . . . .the HALT Ctria, is expected to yield important scientific discoveries, and offer
opportunities for ancillary studies regarding the relatively low response rate to current hepatitis C
treatments. Those ancillary studies could include the influence of genetic factors, the rate and cause
of viral mutations and thewide range of reactions of hepatitis C patients to treatment protocols



The Committee urges NIDDK to provide the funding necessary to pursue these ancillary research
opportunities. (pp. 128-129)

Action Taken or to be Taken

Please refer to page 44 of this document for NID DK’ s response to this significant item regarding
“HepditisC.”

[tem

Hereditary Hemochromatosis--. . . . The Committee urges the Institute to expand its research
portfolio on this disease, particularly asit relates to early dignosis. (p. 129)

Action Taken or to be Taken

Thereis apressing need to be able to peform non-invasve measurements of body iron sgoresin
order to diagnose and monitor treatment for patients with transfuson-related iron overload and
possbly for individuals with hemochromat oss mutations. The NI DDK is planning ascientific
workshop in FY 2001 to evaduate a number of potentia methods for the noninvasive measurement
of body iron load, including SQUID (super conducting quantum interference device) and MRI. The
workshop is intended to advance the technology and to assist the NIDDK inmaking dedsons on
needed research initiatives inthis research area.

TheNIDDK also has implemented two hemochromatosis research initiatives in collaboraionwith
the National Heart, Lung, and Blood Institute. A FY 1999 research initiative resulted in NIDDK

funding new grants to study the biology of iron overload, including hereditary hemochromatosis,

and new innovative approaches to therapy. The NIDDK isawaiting receipt of grant applications

from aFY 2000 research initiative on hemochromatosis and diabetes.

[tem

Hypertension and Kidney Disease -- The Committeeis concerned that NHL BI is not currently
funding or collaboraing with the NIDDK onany research projectsrelated to hypertension and its
relationship to kidney disease. Given that hypertension is the number two cause of kidney disease

it would seem appropriate for the NHLBI to have this as apriority area. The Committee urges the
NIDDK and the NHLBI to sponsor a workshop in collaboration with the renal community to define
areas and research questions for a series of joint requests for applications by the NID DK

and NHLBI targeted at hypertension and kidney disease. The Director of the Institute should be
prepared to testify on the progress inthis area at the fiscal year 2002 appropriations hearings. (p.
129)

Action Taken or to be Taken

Please refer to page 44-45 of this document for NIDDK’ s response to this significant item regarding
“Hypertension and Kidney Disease.”



Item

Interstitial cystitis --. . . . The Committee encourages NIDDK to undertake a more aggressive
approach to this chronic, debilitating disease. The Committee is pleased that the NIDDK has
initiated in fiscal year 2000 a study of the epidemiology of the disease, and requests the Institute
report to the Committee during next year’s hearings on the status of this research initiative. The
Committee encourages the Institute to increase research into the basic and clinical aspects of
interstitial cystitis and to establish centers which have a significant minority enrollment. (p. 129)

Action Taken or to be Taken

Please refer to page 46-47 of this document for NIDDK’s response to this significant item
regarding “Interstitial Cystitis.”

Item
Irritable bowel syndrome-- . . . .The Committee encourages NIDDK to increase funding for
irritable bowel syndrome/functional bowel disorders research and to give priority consideration to

funding IBS education/scientific symposiums. (pp. 129-130)

Please refer to page 46 of this document for NIDDK’s response to this significant item regarding
“Irritable Bowel Syndrome.”

Item

Kidney disease --. . . . the Committee encourages the NIDDK to expand its Diabetes Genome
Anatomy Project to include a focus on the kidney disease that is a major complication of diabetes.

(p. 130)

Action Taken or to be Taken

Please refer to page 48-49 of this document for NIDDK'’s response to this significant item
regarding “Kidney Genome Anatomy Program.”

Item

Kidney disease education -- The Committee urges the NIDDK to plan and implement a National
Kidney Disease Education Project. Given that there are some ways to slow the progress of kidney
disease if it is identified early, NIDDK is urged to launch an effort to reach out to the more than 12
million Americans living with chronic renal insufficiency. These individuals are often unaware
that they suffer from this disease until they have already reached end-stage renal disease and
require dialysis or a transplant. The Committee urges the NIDDK to bring these advances in
medical care to the consumers. The Director of the Institute should be prepared to testify on the
progress of this initiative at the fiscal year 2002 appropriations hearings. (p. 130)



Action Taken or to be Taken

Please refer to page 47-48 of this document for NIDDK’s response to this significant item
regarding “Kidney Disease Education.”

Item

Liver Transplantation Conference-- The Committee is aware of the significant and continuing
shortage of livers available for transplantation, and therefore urges additional research that would
facilitate the success of liver transplantation and the number of livers available for transplantation.
Many believe that the use of living liver donors may be one of the most important surgical and
scientific breakthroughs that can assist people in the need of liver transplants. (p. 130)

Action Taken or to be Taken

Please refer to page 49 of this document for NIDDK’s response to this significant item regarding
“Liver Transplantation.”

Item
Cushing’s Syndrome -- The Committee encourages the Institute to conduct specific research on
Cushing’s Syndrome, to increase awareness of the disease and improve diagnostic tools and

treatment. (p. 154)

Action Taken or to be Taken

Cushing’s syndrome occurs when the adrenal glands produce excessive amounts of a hormone
product of the adrenal—cortisol—that is needed to sustain life. There are many causes of Cushing’s
syndrome, including tumors of adrenal glands or the pituitary gland, certain tumors of the lung, and
long-term use of glucocorticoid hormones for the treatment of inflammatory diseases such as
asthma, rheumatoid arthritis and lupus. Due to the many and diverse conditions that may cause
Cushing’s syndrome, and the wide-ranging nature of the complications, several components of the
NIH conduct and support research on this syndrome, including the National Institute of Diabetes

and Digestive and Kidney Diseases (NIDDK), the National Institute of Child Health and Human
Development (NICHD), the National Institute of Neurological Disorders and Stroke (NINDS), and
the National Cancer Institute (NCI).

NIH-supported scientists are conducting research into the normal and abnormal function of the
major endocrine glands and the many hormones of the endocrine system. Improved technologies
have led to the identification of certain hormones that play a significant role in the development of
Cushing’s syndrome. As a result, doctors are much better able to diagnose Cushing’s syndrome
and distinguish among the many causes of this disorder. For example, by taking a sample of blood
from the small veins that drain blood from the pituitary gland, doctors can determine whether
Cushing’s syndrome is due to a tumor in the pituitary gland or a tumor elsewhere in the body.
However, the procedure to collect blood is very difficult to perform and is only available in a few
hospitals. Therefore, NIH researchers are looking for other ways to diagnose this disease that
would be less technically difficult and more readily available to patients.



Many studies are also underway to understand the causes of formation of benign endocrine tumors,
including those which cause Cushing's syndrome. In a few pituitary adenomas, specific gene
defects have been identified and may provide important clues to understanding tumor formation.
There is increasing evidence that tumor formation is a multi-step process. Understanding the basis
of Cushing's syndrome will yield new approaches to therapy.

Item

Non-Alcoholic Steatohepatitis -- . . . . The Committee urges research into the cause or
pathogenesis of this disease as well as research on treatments. (p. 130)

Action Taken or to be Taken

Non-alcoholic steatohepatitis (NASH) is a liver disease that is becoming “epidemic” in the U.S.
and is found commonly in patients with diabetes and obesity. To address this health problem, a
Program Announcement will be issued in FY 2001 that will ask for research project grants or
planning grants on the mechanisms and progress of liver injury in NASH. In addition, the NIDDK
plans to launch a clinical trial network with NASH as its first area of focus.

Item

Pediatric kidney disease -- . . . .the Committee encourages NIDDK to enhance its research efforts
into the prevention and treatment of chronic renal failure and end-stage renal disease in children
from all causes, including diabetes, hypertension, genetic kidney disease and disorders of renal
development. NIDDK also is urged to focus on new approaches to enhance or accelerate recovery

from acute renal failure, which commonly occurs in hospitalized pediatric patients and accounts for
substantial sickness and death. (p. 130/131)

Action Taken or to be Taken

Please refer to page 50-51 of this document for NIDDK’s response to this significant item
regarding “Pediatric Kidney Disease.”

[tem

Polycystic kidney disease --. . . . It is the Committee’s strongest recommendation that the PKD
Strategic Plan, developed at NIDDK in early fiscal year 1999, be implemented and fully funded as
expeditiously as possible. Anything less places in greater jeopardy many of the 600,000
Americans with this devastating disease whose kidneys are still functioning, the ones for whom a
treatment to stop the progression of PKD may well mean the avoidance of kidney failure and its
devastating consequences. (p. 131)



Action Taken or to be Taken

Please refer to page 51 of this document for NIDDK’s response to this significant item regarding
“Polycystic Kidney Disease.”

[tem

Prescription and Non-Prescription Medications and Acute Liver Failure -- The Committee is
aware that the most common cause of acute liver failure is a reaction to over-the-counter and
prescription medications. With the aging of the population, and consequently more and more
Americans using multiple medications, NIDDK is urged to pursue additional research to isolate the
causes of adverse reactions to medications. (p. 131)

Action Taken or to be Taken

NIDDK held a two-day research workshop on “New Directions in Drug-Induced Liver Injury:
Mechanisms and Test Systems” on October 17-18, 2000. This workshop focused on mechanisms
of hepatotoxicity with clinical-pathological correlations. The forum encouraged debate and
highlighted future research needs, in particular, the most effective means to build a research
portfolio in a difficult area that is commensurate with its growing importance. It is expected that a
Request for Applications will result based on the recommendations of the participants. A likely
focus will be basic research on specific hepatotoxins or pathways of drug-induced liver injury or
development of multidisciplinary grants in this area. Other possible avenues of research effort
include a database on patients with hepatotoxicity and specific research projects based upon serum,
tissue, cells and DNA from well-characterized cases.

Item

Prostatitis -- The Committee is pleased that the NIDDK has recognized prostatitis as one of the
three major diseases of the prostate gland. The Committee continues to encourage efforts to more
aggressively explore the relationship among these diseases of the prostate. . . . The Committee
believes there is mounting evidence that prostatitis is a worldwide problem and that millions of
American men suffer from the disease. The Committee further encourages more solicitation of
individual applications from investigators with diverse backgrounds to address clinical research
approaches. Including representatives from NCI, NINDS, NINR, and outside medical consultants
from diverse speciality backgrounds. The Committee recommends that NIDDK add two more
centers to support this work. The Committee also urges the Institute to expand its studies of
various minority groups, and encourages expanded outreach efforts that include educational
materials directed at primary care physicians, the urology community, patients and the general
public. (p. 131)

Action Taken or to be Taken

Please refer to page 51-52 of this document for NIDDK'’s response to this significant item
regarding “Prostatitis.”



FY 2001 CONFERENCE REPORT NO. 106-1033

SIGNIFICANT ITEMS
National I nstitutesof Health
Item
[Urology research] -- The conferees are concerned that the urology research effort isnot
addressing the lar ge public hedth impact of urologicd diseases and conditions. NIDDK is strongly

urged to enhance its researchinitiatives in urology. p. 135.

Action Taken or to be Taken

The National Ingtitute of Diabetes and Digestive and Kidney Diseases is very much aware of the
serious health impact that urologic diseases have on the U.S. population, and has over the last
decade greatly erhanced research dfortsinthisregard. In FY 2001 alone, the NIDDK has
implemented several new or expanded research initiatives that address urologic diseases. These
include:

1. EPIDEMIOLOGY OF UROLOGIC DISEASES IN AMERICA

This new research initiative will delineate the changesin the epidemiology, health economicimpact,
and practice patternsfor each of the diseases currently included within the scope of practice of the
specidty of urology, analyzed retrospectively over aten-year period. This database would, for the
first time, give realistic estimates of the extent of and health care expenditures for these diseases,
the variationsin treatments, and the efect that these diseases have on minority populations. Such
information is essential to permit the NI H to effectively and efficiently plan future researchin
urology.

2. STUDIES ON HEREDITARY STONE DISEASE
Thisresearch initiative is encour aging pilot and feasibility studies that utilize new and innovative
approaches to the study of hereditary stone disease.

3. EPIDEMIOLOGY OF CHRONIC PELVIC PAIN OF THE BLADDER AND INTERSTITIAL
CYSTITIS

Thisinitiative will establish amulti-center collaborative sudy of the epidemiology of chronic pelvic
pain of dadder origin and interstitial cystitis. The goasare to determine the prevalence, inddence,
risk factors, qudity of life, functional satus, and hedth resource utilizaetion for interstitia cy<itis
and chronic pelvic pan of bladder orign in men, women, and children

4. PROGRESS REVIEW GROUP FOR BLADDER RESEARCH

The NIDDK isestablishing a Progress Review Group (PRG) for bladder research, which will serve
asatask force for amgor strategic review of current NIDDK programs in bladder research, and
also to devel op thefuture research agendafor bladder research a the NIDDK and NIH.

Prominent members of the scientific, medical, and advocacy communities will comprise the PRG.



The Institute convened a preliminary meeting of the PRG in February 2001, and plans to hold a
larger meeting later in 2001.

5. INNOVATIVE THERAPEUTIC INTERVENTIONS FOR CHRONIC PROSTATITIS, AND
MINORITY RECRUITMENT IN CHRONIC PROSTATITIS COHORT STUDY

This research initiative is expanding the Institute’s ongoing Chronic Prostatitis Collaborative
Research Network. Established in 1997, the Network is a consortium of six clinical centers and a
data coordinating center. The expansion will provide resources for testing innovative approaches
to the treatment of chronic prostatitis. This study also is testing diagnostic criteria that will clarify
the definition of the chronic prostatitis, and is following a cohort of patients to establish the natural
history of this condition. The Network is also being expanded by adding new clinical facilities to
strengthen the recruitment of African American men with chronic prostatitis.

6. URINARY INCONTINENCE AWARENESS CAMPAIGN

The NIDDK’s National Kidney and Urologic Diseases Information Clearinghouse is launching a
coordinated information program to reach African American, Hispanic and Latino American
women, especially those with diabetes. This research initiative will enable the NIDDK to extend
its reach to public and private partners to develop culturally-sensitive materials pertaining to
bladder control; attend additional professional meetings at which incontinence publications may
be promoted; and promote the availability of free bladder control information in publications for
minority audiences.

7. ALTERNATIVE AND COMPLEMENTARY THERAPIES FOR SYMPTOMATIC BENIGN
PROSTATIC HY PERPLASIA

The use of alternative, plant-derived therapeutic approaches for the relief of the symptoms of
benign prostatic hyperplasia (BPH) is increasing. The goal of this research initiative is to
determine the clinical and physiological effects of the most commonly used plant-derived agents.
A consortium of basic and clinical investigators will be established to evaluate which symptoms
associated with BPH are modified by these agents, the duration of the effect, the effect on prostate
tissue and the urinary bladder, and serum hormone and prostate markers such as prostate-specific
antigen and testosterone.

8. EXPANSION OF NIDDK URINARY INCONTINENCE TREATMENT NETWORK
CLINICAL CENTERS

In FY 2000, the NIDDK began the development of a Urinary Incontinence Treatment Network by
supporting four clinical centers and one statistical center. In FY 2001, the number of clinical
centers will be expanded.

The NIDDK is also planning several new or expanded urology research initiatives for FY 2002.



Item

[Studying cellular glucose metabolism] — The conferees encourage NIDDK to coordinate with the
Office of Dietary Supplements on their findings from the chromium and diabetes nutrition
conference held in November of 1999. The Institute is encouraged to enhance basic research
grants to examine cellular glucose metabolism and the factors that influence that metabolism,
especially the influence of chromium-containing compounds on glucose receptors. p. 135

Action Taken or to be Taken

In vitro studies have suggested that chromium may enhance insulin sensitivity, although its
mechanism of action is poorly understood. Several small clinical studies have reported improved
glycemic control in patients with diabetes. For the most part, however, these studies have not been
well controlled. Little is known about the chromium status of patients with diabetes, in part
because validated measures of whole body chromium have not been established. In addition,
further information regarding bioavailability and toxicity is needed for oral chromium preparations.
The NIDDK, the National Center for Complementary and Alternative Medicine, and the Office of
Dietary Supplements are planning a research initiative for FY 2002 to encourage basic and clinical
research on the effect of chromium on insulin action. The activity would solicit basic research to
enhance understanding of the mechanism of action of chromium on insulin binding, signaling, and
action. In addition, it would support clinical research to investigate appropriate dose and
formulations for chromium supplementation in diabetes, to provide safety data, and to develop
clinically relevant biomarkers that could potentially be useful in clinical trials of chromium
supplementation for diabetes.

Item

[Mucopolysaccharidosis (MPS)] — The conferees encourage NIDDK to expand research efforts for
treatments for mucopolysaccharidosis. The conferees recognize the recent progress in some areas
of MPS research, however, the persistent challenges in development of effective treatments
remain. NIDDK is encouraged to work with other Institutes, especially NINDS and NICHD, to
research effective therapies. p. 135

Action Taken or to be Taken

The NIDDK provides support for research on MPS and other lysosomal storage diseases. Research
on treatment approaches currently supported by the Institute include enzyme replacement therapy,
bone marrow transplantation, substrate deprivation, and gene therapy. NIDDK support for MPS
research increased from $2.5 million in FY 1999 to $3.12 million in FY 2000 and is expected to
increase further in FY 2001. In FY 2001, the NIDDK has already funded three new MPS research
projects. The Institute will continue to encourage research to develop treatments for genetic
metabolic diseases through the Small Business Innovation Research (SBIR) mechanism. NIDDK
staff also participated in planning the upcoming “Fourth National Gene Transfer Safety
Symposium: Safety Consideration in the Use of AAV Vectors in Gene Transfer Clinical Trials,”
which is a part of ongoing Departmental efforts to ensure patient protection in gene therapy.
Included in the major topics for discussion at the safety symposium are the MPS VII mouse model
results, and other clinical and preclinical data to date.



In FY 2000, the NICHD supported 18 projecs on mucopolysaccharidoses for atotal of $1.4
million. Most of these stud esdeal with devel oping different approaches to trea this group of
conditions. T herapeutic approaches include enzyme replacement therapy with or without bone
marrow transplantation, gene therapy inanimal models using adenoviral and adenoassociated viral
vedors, lentivirus hematopoietic stem cell genetherapy inanima models, and functional studies to
det ermine the outcome after enzyme therapy in anima modes. No human subjectsare involved in
these studies.

The NIDDK, NINDS, and NICHD have held discussions with the representatives from the National
Mucopolysaccharidosis (MPS) Society inan efort to identify the optimd means to stimulae

resear ch, including the possihility of aworkshop that would bring together resear cherswho would
explore the relevant issues.

ltem

[I nterdisciplinary Research Center] -- The conferees are concerned regarding reports that funding
for two of the four recently esablished Interdisciplinary Research Centers have been sgnificantly
reduced. The confereesurge NID DK, consistent with the PKD Strategic Plan, to fully fund the
four Interdisciplinary Research Centers. pp. 135/136.

Action Taken or to be Taken

The NIDDK has recently instituted a number of adjustments in funding its research centers,
including the Polycystic Kidney Disease (PKD) Interdisciplinary Research Centers. One of the
adjustmentsisto fully fund al four PKD Centers. Itisanticipated that this enhanced investment
will provide an excellent opportunity for the Centers to succeed in achieving their stated goals.

Item

[I nflammatory bowel disease (1BD)] — The conferees are pleased with the growth of the NIDDK
research portfolio on IBD and the focus on IBD in several of the Institute’ s digestive diseases
centers. Moreover, several new research initiatives are planned, including efforts to create an IBD
genetics consortiumin followup to a megting NIDDK held in March 2000 on the genetics of IBD.
The conferees are hopeful that IBD will be one of the diseases to be studied in the soon-to-be-
established NIDDK digestive diseases trial network. The conferees urge the Institute to foster
research on genetic, environmenta and other factorsthat offer promise of shedding light on the
underlying causesof immunol ogic abnormalities and inflammeatory mechanismsin IBD, and tha
may help point the way to more effective therapeutic and prevertive strategies. p. 136.

Action to be Taken

NIDDK is planning an interdisciplinary scientific workshop in 2001 to address current conceptsin
the development of 1BD, including the role of immune and genetic factors. One result of this
meeting likely will be the implementation of aresearch initiative in FY 2002 for a genetics of IBD
research consortium and an IBD clinical research network.



NATIONAL INSTITUTES OF HEALTH

National Institute of Diabetes and Digestive and Kidney Diseases

Authorizing Legislation

PHS Act/ U.S. Code 2000 Amount 2001 2002 Amount 2002 Budget
Other Citation Citation Authorized Estimate Authorized Estimate
Research and Investigation  Section 301 428241 Indefinite Indefinite
$1,264,656,000 $1,414,838,000
National Insttute ot
Diabetes and Digestive and
Kidney Diseases Section 426 428285¢ Indefinite Indefinite
Research on Osteoporosis,
Paget's Disease and
Related Bone Disorders Section 409A 428284e
National Research
Service Awards Section 487(d’ 428288 al 39,161,000 b/ 43,077,000
Total, Budget Authority 1,303,817,000 1,457,915,000

a/ Funding provided under the Departments of Labor, Health and Human Services, Education, and Related Agencies

Act, 2001 (P.L. 106-554).
b/ Reauthorizing legislation will be submitted.




NATIONAL INSTITUTES OF HEALTH

Appropriation History

National Institute of Diabetes and Digestive and Kidney Diseases

[Fiscal Budget Estimate House Senate
Year to Congress Allowance Allowance Appropriation 1/
1993 $699,809,000 $688,633,000 $688,633,000 $681,342,000 2/
1994 677,135,000 716,054,000 716,054,000 716,054,000
1995 3/| 731,500,000 726,784,000 728,784,000 727,628,000 4/
Rescission (679,000)
1996 748,798,000 3/] 771,252,000 738,456,000 3/ 771,252,000 5/
Rescission (670,000)
1997 758,847,000 3/] 806,542,000 787,473,000 3/ 815,607,000 6/
1998 821,164,000 3/] 874,337,000 883,321,000 873,860,000
1999 924,702,000 3/,7/} 951,203,000 994,218,000 994,218,000
Rescission (659,000)
2000 1,002,747,000 _341,087,455,000 1,130,056,000 1,147,588,000 _§
Rescission (6,112,000)
2001 1,186,266,000 _341,315,530,000 1,318,106,000 1,303,385,000 9
Rescission (429,000)
2002 1,457,915,00C

1/ Reflects enacted supplements, rescissions, reappropriations, and reductions.

2/ Excludes enacted administration reductions of $7,291,000.
3/ Excludes funds for HIV/AIDS research activities consolidated in the NIH Office of AIDS Research.
4/ Excludes enacted administration reduction of $679,000.

5/ Excludes enacted administration reduction of $670,000.

6/ Excludes enacted administration reduction of $375,000.
7/ Reflects a decrease of $2,790,000 for the budget amendment for bioterrorism.

8/ Excludes enacted administration reduction of $6,112,000.

9/ Excludes enacted administration reduction of $429,000.



NATIONAL INSTITUTES OF HEALTH

National Institute of Diabetes and Digestive and Kidney Diseases

Detail of Full-Time Equivalent Employment (FTES)

FY 2000 FY 2001 FY 2002
OFFICE/DIVISION Actual Estimate Estimate
Office of the Director 64 76 78
Division of Diabetes, Endocrinology
and Metabolic Diseases 19 25 27
Division of Digestive Diseases
and Nutrition 16 20 21
Division of Kidney, Urologic and
Hematologic Diseases 15 19 20
Division of Nutrition Research
Coordination 6 6 7
Division of Extramural Activities 60 60 60
Division of Intramural Research 419 421 436
[ Total, NIDDK 599 627 649
FTEs supported by funds from
Cooperative Research and
Development Agreements (0) (2) (2)

FISCAL YEAR Average GM/GS Grade
1998 10.8
1999 10.9
2000 11.0
2001 11.0
2002 11.0




NATIONAL INSTITUTES OF HEALTH
National Institute of Diabetes and Digestive and Kidney Diseases
Program Administration

Detail of Positions

FY 2000 FY 2001 FY 2002
GRADE Actual Estimate Estimate
ES-6 0 0 0
ES-5 1 1 1
ES-4 4 4 4
ES-3 0 0 0
ES-2 0 0 0
ES-1 0 0 0
Subtotal 5 5 5
Total - ES Salary $651,000 $683,550 $717,730
GM/GS-15 48 50 50
GMI/GS-14 59 63 63
GM/GS-13 49 55 57
GS-12 47 50 54
GS-11 42 43 45
GS-10 4 5 5
GS-9 43 48 50
GS-8 34 37 39
GS-7 45 51 53
GS-6 12 13 14
GS-5 7 9 9
GS-4 4 4 5
GS-3 2 2 3
GS-2 1 1 0
GS-1 0 0 0
Subtotal 397 431 447
Grades established by Act of
July 1, 1944 (42 U.S.C. 207):
Assistant Surgeon General 0 0 1
Director Grade 17 21 19
Senior Grade 6 7 8
Full Grade 4 5 6
Senior Assistant Grade 0 0 1
Assistant Grade 0 0 0
Co-Step 0 0 0
Subtotal 27 33 35
Ungraded 174 178 182
Total permanent positions 401 433 445
Total positions, end of year 603 647 669
Total full-time equivalent (FTE)
employment,end of year 599 627 649
Average ES level ES-4 ES-4 ES-4
Average ES salary $130,200 $136,710 $143,546
Average GM/GS grade 11.0 11.0 11.0
Average GM/GS salary $60,147 $63,154 $66,312




NATIONAL INSTITUTES OF HEALTH
National Institute of Diabetes and Digestive and Kidney Diseases

New Positions Requested

FY 2002
Annual
Grade Number Salary
Health Science Administrato] GS-15 5 $99,580
GS-14 5 84,658
Public Affairs Specialists GS-12 1 60,242
Administrative Officers GS-12 2 60,242
Grants Management Special]f GS-11 2 50,265
GS-7 1 33,961
Purchasing Agent GS-8 1 37,614
Secretaries GS-7 2 33,961
Administrative Technician GS-7 1 33,961
Grants Technical Assistant GS-7 2 33,961
[Total Requested 22




